
A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. AndersonPlace in center of board, jumper immediately
adjacent to 75ALS191 drivers.

This set of terminators is next to MCM #1

1553 connections from backplane

Left Handed 1553+

Right Handed 1553+

Right Handed 1553-

Left Handed 1553-

Bits selected
by position of
board in
backplane

Bits selected
by DIP
switches in
backplane

Place at left edge of board

Place at right edge of board

Since XING goes *everywhere*, it is buffered
here for distribution throughout the board.

Pins 5,6 changed per ECO 1001

Pins 5,6 changed per ECO 1001

PL1, PL2 installed in left-handed boards only.
PR1, PR2 installed in right-handed boards only.

no more enable control; lvds always on.

no more enable control; lvds always on.

SVX clock has to route into new input of Clock Gen This set of terminators is next to MCM #8

Why another? My gut tells me I need this for the
DPRAM controls, and I've learned to trust that
bad feeling.
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Sheet
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pwrconn

Power Connections

-12V_MONITOR
+12V_MONITOR
+5V_MONITOR

+3.3_DIG_MONITOR
+3V_ANLG_MONITOR

POWER_ON_RESET*

SVX Sequencer Connection Right

SVX Sequencer Connection Right

SYNC_GAP
FIRST_CROSSING
CHANGE_MODE
MODE1
MODE0

PRIORITY_IN

RDVALIDSVX_DAT[7..0]

RXCLK

RSVX_CLK

RPRIORITY_OUT

RHDI_EN*

RCFT_RESET*
RCOSMIC_GAP

RL1_ACCEPT*

RBEAM_396

RENBL_SEQ_DATA
RSEQ_DATA_LATCH

SVX Sequencer Connection Left

SVX Sequencer Connection Left

FIRST_CROSSING
CHANGE_MODE

LDVALID
SVX_DAT[7..0]

LPRIORITY_OUT

LSVX_CLK

LXCLK

LCFT_RESET*
LCOSMIC_GAP

MODE1

LL1_ACCEPT*

MODE0

LBEAM_396

PRIORITY_IN

LHDI_EN*
SYNC_GAP

LENBL_SEQ_DATA
LSEQ_DATA_LATCH

LHB LVDS Driver

LHB LVDS Driver

LVDS_CLK

LVDS2_DAT[19..0]

LINK2_SYNC

LVDS4_DAT[19..0]

LINK4_SYNC

LVDS3_DAT[19..0]

LINK3_SYNC

LVDS1_DAT[19..0]

LINK1_SYNC

Microcontroller

Microcontroller

PICDAT[7..0]

POWER_ON_RESET*

HDI_EN

CONTROLLER_CLK

SCL
SDA

XING

LATCHADDR[11..0]

DPRAM0_CE*
DPRAM1_CE*

DPRAM_OE*
DPRAM_WR*

TDO

TDI
TMS
TCK

53_MHZ

WRT_CLK_CTL

SYNC_GAP

BSCAN

LD_LVDS_CTL[8..1]

CLKCTL_OE*
LD_CLK_DLY

WRITE_VSVX_REG1
WRITE_VSVX_REG2
WRITE_VSVX_REG3

COSMIC_GAP
BEAM_396
L1_ACCEPT

CFT_RESET*
FIRST_XING

GREEN_WIRE[7..0]

FLASH_OE
FLASH_CE
FLASH_WE
LD_FLASH_SECTOR +5

V_
MO

NI
TO

R
+1

2V
_M

ON
IT

OR
-1

2V
_M

ON
IT

OR

+3
.3

V_
DI

G_
MO

NI
TO

R
+3

.3
V_

AN
LG

_M
ON

IT
OR

FPGA_CS[8..1]

FLASH_SECTOR[10..8]

FPGA_INIT

FPGA_PROGRAM
FPGA_CWRT

FPGA_DSTRB[7..0]

FPGA_CCLK

FPGA_DONE

RTCLOCK

FPGA_ASTRB[7..0]

FPGA_PWR_ENBL[8..1]

ADC_CS*

FPGA_CORE_VCC_FAIL[8..1]
FPGA_IO_VCC_FAIL[8..1]

LVDS_SEQ_STAT[8..1]

PLD2PLD[2..0]

Dual-Port RAM

Dual-Port RAM

DATABUS[15..0]
RAMADDR[10..0]
WE*

OE*

PICDAT[7..0]

LATCHADDR[11..0]

DPRAM1_CE*
DPRAM0_CE*

uP_WE*
uP_OE*

LD_FLASH_SECTOR
FLASH_WE
FLASH_CE
FLASH_OE

SECT_ADDR[10..8]

CE*

OEAB

LEAB

CEAB

OEBA

LEBA

CEBA

1553 RT Interface

1553 RT Interface

DPRAM_A_OE

DPRAM_A_WE

TMS
TCK

TDI

TDO

RAMADDR[10..0]

LED_CLK

GEO_ADDR[7..0]

CONTROLLER_CLK

POWER_ON_RESET*

1553_ACTIVITY

1553+
1553-

DATABUS[15..0]

PICDAT[7..0]

GREEN_WIRE[7..0]

LEAB
LEBA
CEAB
OEAB

RTCLOCK

uP_OE
uP_WE

uP_WE_IN
uP_OE_IN

OEBA
CEBA

DPRAM_A_CE

PLD2PLD[2..0]

Bus Jumpers

Bus Jumpers

LVDS_D[19..0]

LVDS_D_LEFT[19..0]

LVDS_D_RIGHT[19..0]

LVDS_C_LEFT[19..0]

LVDS_C_RIGHT[19..0]

LVDS_C[19..0]
LVDS_B[19..0]

LVDS_B_RIGHT[19..0]

LVDS_B_LEFT[19..0]
LVDS_A_LEFT[19..0]

LVDS_A_RIGHT[19..0]

LVDS_A[19..0]

Backing Bar Grounds

Backing Bar Grounds

RHB LVDS Driver

RHB LVDS Driver

LVDS5_DAT[19..0]

LVDS_CLK

LINK1_SYNC

LVDS6_DAT[19..0]

LINK2_SYNC

LVDS8_DAT[19..0]

LINK4_SYNC

LVDS7_DAT[19..0]

LINK3_SYNC

vsvx

Virtual SVX

TDO

CLK_61

CHANGE_MODE

MODE0
MODE1

POWER_ON_RESET*

SEQ_TNBR

GREEN_WIRE[7..0]

LED_CLK

TCK

SEQ_BNBR

PICDAT[7..0]

EVNT_DLY_FIFO_OE[7..0]

L1_ACCEPT

FIRST_CROSSING
SYNC_GAP

TDI
TMS

BSCAN

BEAM_396
SVX_DAT[7..0]

WRITE_VSVX_REG1
WRITE_VSVX_REG2
WRITE_VSVX_REG3

COSMIC_GAP
XING7

VSVX_SYNC
EVNT_DLY_FIFO_RE[7..0]

EVNT_DLY_FIFO_RCLK[7..0]

CLK_53

RSEQ_DATA_LATCH

RENBL_SEQ_DATA

LENBL_SEQ_DATA

LSEQ_DATA_LATCH

SVX_CLK

READOUT_ENABLE READOUT_COMPLETE
FPGA_LOC_IPLD_R
FPGA_LOC_IPLD_L

LDVALID
RDVALID

Analog Input

Analog Processing Blocks

SCL

FPGA_PWR_ENBL[8..1]

XING3

CPLD_53MHZA

LD_LVDS_CTL[8..1]
FPGA_CS[8..1]

SIFT2_CLKS[4..0]
SIFT1_CLKS[4..0]

CPLD_61MHZ_B

LD_TST

LD_SHFT

TDI
BSCAN

TCK1
TMS1

POWER_ON_RESET*

SVX_DAT[7..0]

LVDS_A_OUT[19..0]

EVNT_DLY_FIFO_RE[7..0]

EVNT_DLY_FIFO_RCLK[7..0]

EVNT_DLY_FIFO_OE[7..0]

SIFT3_CLKS[4..0]
SIFT4_CLKS[4..0]

CPLD_53MHZC

SIFT5_CLKS[4..0]
SIFT6_CLKS[4..0]

CPLD_53MHZD

SIFT7_CLKS[4..0]
SIFT8_CLKS[4..0]

LVDS_D_OUT[19..0]

TDO

SDA

PICDAT[7..0]

TMS2
TCK2
TMS3
TCK3
TMS4
TCK4

XING4
XING5
XING6

LD_STAT

LVDS_C_OUT[19..0]

ENABLE_SIFT_CLKS

ADC_CS*

CPLD_61MHZ_D
CPLD_61MHZ_E

CPLD_61MHZ_C

READOUT_COMPLETE

READOUT_ENABLE1

FPGA_INIT

FPGA_IO_VCC_FAIL[8..1]
FPGA_CORE_VCC_FAIL[8..1]

SVX_MODE[1..0]

FPGA_DSTRB[8..1]

FPGA_ASTRB[8..1]

LVDS_SEQ_STAT[8..1]

SVX_CHANGE_MODE

FPGA_CWRT
FPGA_PGM

FPGA_CCLK

CPLD_53MHZB

FPGA_LOC_IPLD_R

FPGA_LOC_IPLD_L

LVDS_B_OUT[19..0]

FPGA_DONE

CLOCKGEN

Clock Generator

LED_CLK

SEQ_XCLK

WRT_CLK_CTL

HDI_EN

POWER_ON_RESET*

CLKCTL_OE*

SYNC_GAP
FIRST_CROSSING

TCK
TMS
TDI

TDO

PICDAT[7..0]

LVDS_L_53MHZ

CPLD_53MHZ_A
CPLD_53MHZ_B

CHANGE_MODE

MODE0
MODE1

LVDS_R_53MHZ

BEAM_396

BSCAN

SIFT1_CTL[4..0]
SIFT2_CTL[4..0]
SIFT3_CTL[4..0]
SIFT4_CTL[4..0]
SIFT5_CTL[4..0]
SIFT6_CTL[4..0]

SIFT8_CTL[4..0]
SIFT7_CTL[4..0]

LD_CLK_DLY

MICRO_53MHZ

LD/SHFT*

CFT_RESET*

L1_ACCEPT

LD_STAT

LD_TST

ENABLE_SIFT_CLKS

COSMIC_GAP

GREEN_WIRE[4..0]

VSVX_SYNC
CPLD_61MHZ_A

CPLD_61MHZ_B
CPLD_61MHZ_C
CPLD_61MHZ_D
CPLD_61MHZ_E

CPLD_53MHZ_C
CPLD_53MHZ_D

DLYD_XING_RIGHT
DLYD_XING_LEFT

LATCHADDR[11..0]

GEO_ADDR7

GEO_ADDR[7..0]

GEO_ADDR3

LVDS5_DAT[19..0]
LVDS6_DAT[19..0]
LVDS7_DAT[19..0]
LVDS8_DAT[19..0]

LVDS1_DAT[19..0]
LVDS2_DAT[19..0]
LVDS3_DAT[19..0]
LVDS4_DAT[19..0]

SVX_CTL1

TDO2

TMS1
TMS2
TMS3
TMS4

TCK2
TCK3
TCK4

TCK1

TMS1
TCK1

TMS2
TCK2

TMS3
TCK3

XING1
XING2
XING3
XING4
XING5
XING6
XING7
XING8

XING2

XING5

XING4

XING8

XING1

XING6

XING7

XING2

XING3

SVX_CLK_TO_VSVX

SVX_CTL2

XING7

TCK4

TDO

SVX_CTL4

TMS4

SVX_CTL7

EVNT_DLY_FIFO_RE[7..0]

EVNT_DLY_FIFO_RCLK[7..0]

DLYD_XING_RIGHT

SVX_CTL6
SVX_CTL5

SVX_CTL8

SVX_CTL0

SVX_CTL3

SIFTCTLD[4..0]

FPGA_PWR_ENBL[8..1]

TCK4

EVNT_DLY_FIFO_OE[7..0]

XING3

LVDS_A[19..0]

SIFTCTLB[4..0]

LVDS_C[19..0]

SIFTCTLE[4..0]

TCK1

TMS3

SIFTCTLA[4..0]

SIFTCTLG[4..0]

TMS1

FPGA_CS[8..1]

LVDS_B[19..0]

EVNT_DLY_FIFO_OE[7..0]

XING4

TCK3

TMS2

SIFTCTLC[4..0]

SIFTCTLF[4..0]

EVNT_DLY_FIFO_RCLK[7..0]

SIFTCTLH[4..0]

EVNT_DLY_FIFO_RE[7..0]

XING6
XING5

TCK2

TMS4

PICDAT[7..0]

LVDS_D[19..0]

LD_LVDS_CTL[8..1]

DLYD_XING_RIGHT

DLYD_XING_LEFT

DLYD_XING_LEFT

SECT_ADDR[10..8]

LENBL_SEQ_DATA RENBL_SEQ_DATA
RSEQ_DATA_LATCHLSEQ_DATA_LATCH

SVX_DAT[7..0]

LS
EQ
_D
AT
A_
LA
TC
H

LE
NB
L_
SE
Q_
DA
TA

RE
NB
L_
SE
Q_
DA
TA

RS
EQ
_D
AT
A_
LA
TC
H

SVX_DAT0

SVX_DAT1

SVX_DAT7

SVX_DAT3

SVX_DAT3

SVX_DAT6

SVX_DAT0

SVX_DAT7

SVX_DAT4

SVX_DAT4

SVX_DAT[7..0]

SVX_DAT5
SVX_DAT2

SVX_DAT2
SVX_DAT5SVX_DAT1

SVX_DAT6

FPGA_DSTRB[8..1]

FPGA_ASTRB[8..1]

XING1

TDI

DATABUS[15..0]
RAMADDR[10..0]

GEO_ADDR6

GEO_ADDR0

GEO_ADDR5

GEO_ADDR4

GEO_ADDR2

GEO_ADDR1

SVX_CTL5
SVX_CTL6

SVX_CTL0

SVX_CTL2

SVX_CTL7
SVX_CTL6

SVX_CTL2

SVX_CTL5

SVX_CTL[10..0]

SVX_CTL8

SVX_CTL9

GREEN_WIRE[4..0]

SVX_CTL4

SVX_CTL1SVX_CTL1

SVX_CTL8

SVX_CTL10

SVX_CTL3

POWER_ON_RESET*

SVX_CTL[8..6]

SVX_CTL6

SVX_CTL3

BSCAN

SVX_CTL[7..8]

SVX_CTL10

SVX_CTL9

SVX_CTL0

SVX_CTL4

SVX_CTL10

PICDAT[7..0]

SVX_CTL7

TDO1

FPGA_CORE_VCC_FAIL[8..1]
FPGA_IO_VCC_FAIL[8..1]

XING[8..1]

GREEN_WIRE[7..0]

LVDS_SEQ_STAT[8..1]

PLD2PLD[2..0]

D

D D

+3.3V

D
D

+3.3V

D

D

+5V

D

D

+3.3V

D

D D
D

D

RTX2 51

Installation Control = BOT H

RC17

EZA-ST22AAAJ
Installation Control = BOT H

2
3
4
5 7

8
9
10

1 6

RTX8 51

Installation Control = BOT H

CTX1 47 pF

Installation Control = BOTH

1 2

JP9002

HEADER_8X1

Installation Control = BOTH

1
2
3
4
5
6
7
8

R39
51

Installation Control = NONE

PL1-74
B24

HM 'B'

RTX5 51

Installation Control = BOT HJP5

HEADER_3X1
Installation Control = BOTH

123

PR1-30
A05

HM 'B'

RTX1 51

Installation Control = BOT H

PR1-53
B03

HM 'B'

PR1-26
A01

HM 'B'

CTX3 47 pF

Installation Control = BOTH

1 2

C9604

.01 UF

Installation Control = BOTH
1

2

PL1-72
B22

HM 'B'

PL1-46
A21

HM 'B'

R44
2.2K
Installation Control = BOT H

PR1-29
A04

HM 'B'

PL1-75
B25

HM 'B'

PL1-71
B21

HM 'B'

U7700

74HC244
Installation Control = BOTH

2
4
6
8

11
13
15
17

1
19

18
16
14
12
9
7
5
3

20
10

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

VC
C

GN
D

U7701

74HC244
Installation Control = BOT H

2
4
6
8

11
13
15
17

1
19

18
16
14
12
9
7
5
3

20
10

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

VC
C

GN
D

PR1-54
B04

HM 'B'

PR1-28
A03

HM 'B'

PR1-55
B05

HM 'B'

R43
51Installation Control = NONE

CTX4 47 pF

Installation Control = BOTH

1 2

C14
47 pF
Installation Control = NONE

1
2

PR1-27
A02

HM 'B'

C13
47 pF

Installation Control = NONE

1
2

CTX7 47 pF

Installation Control = BOTH

1 2

PL1-50
A25

HM 'B'

C9603

.01 UF
Installation Control = BOTH

1
2

JXP5

HEADER_3X1
Installation Control = BOT H

123

PL1-49
A24

HM 'B'

RTX4 51

Installation Control = BOT H

RX43
51
Installation Control = BOTH

RC15

EZA-ST22AAAJ

Installation Control = BOT H

2
3
4
5 7

8
9
10

1 6

RTX3 51

Installation Control = BOT H

RC13

EZA-ST22AAAJ
Installation Control = BOT H

2
3
4
5 7

8
9
10

1 6

R42
2.2K

Installation Control = BOTH

RC18

EZA-ST22AAAJ
Installation Control = BOTH

2
3
4
5 7

8
9
10

1 6

PL1-48
A23

HM 'B'

RTX6 51

Installation Control = BOT H

JP9001

HEADER_8X1

Installation Control = BOTH

1
2
3
4
5
6
7
8

CX14
47 pF
Installation Control = BOTH

1
2

CTX6 47 pF

Installation Control = BOTH

1 2

PR1-51
B01

HM 'B'

PL1-47
A22

HM 'B'

CTX8 47 pF

Installation Control = BOTH

1 2

CTX5 47 pF

Installation Control = BOTH

1 2

PL1-73
B23

HM 'B'

CTX2 47 pF

Installation Control = BOTH

1 2

PR1-52
B02

HM 'B'

RTX7 51

Installation Control = BOT H



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

footprint is metal can,
square (half size)

DR and MR are
active high
resets!

harris HD6408
manchester
encoder/decoder

reset is ACTIVE LOW.
(the HD6408 has an active
high reset.)

bias the center tap of the
transformer at +9 to +13
VDC.

22uF cap added per ECO1003

Inverter outputs swapped per ECO1003

All parts on this page, if
installed, are installed in both
left-handed and right-handed boards.

1553
STAT0

1553
STAT1

 

C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Tuesday, April 27, 2004
2 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

1553 Interface / Remote Terminal
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RAMADDR1
RAMADDR0

RAMADDR7

RAMADDR9
RAMADDR10

RAMADDR5

RAMADDR2

RAMADDR8

RAMADDR4
RAMADDR3

RAMADDR6

GEO_ADDR3

GEO_ADDR0

GEO_ADDR4

GEO_ADDR2
GEO_ADDR1

1553+
bzi

VW
SDO

SDI

1553-

reset

dsc

12MHZ_OUT

SD

SS

EE

DR

CDS
TD

esc

12MHZ_IN

12MHZ_IN

POWER_ON_RESET*

POWER_ON_RESET*

DATABUS15

DATABUS7
DATABUS8

DATABUS13
DATABUS12

DATABUS14

DATABUS6

DATABUS9
DATABUS10

DATABUS1

DATABUS11

DATABUS4
DATABUS5

DATABUS2
DATABUS3

DATABUS0

GREEN_WIRE0
GREEN_WIRE1
GREEN_WIRE2
GREEN_WIRE3
GREEN_WIRE4
GREEN_WIRE5
GREEN_WIRE6
GREEN_WIRE7

GEO_ADDR7
GEO_ADDR6
GEO_ADDR5

boo

bzo

PICDAT5

PICDAT1
PICDAT0

PICDAT4

PICDAT7

PICDAT3

PICDAT6

LED1

PICDAT2

LED0

RT_DIAG7

RT_DIAG6

RT_DIAG11

RT_DIAG13

RT_DIAG[15..0]

RT_DIAG5

RT_DIAG2

RT_DIAG13

RT_DIAG10

RT_DIAG2

RT_DIAG15

RT_DIAG1

RT_DIAG9

RT_DIAG4

RT_DIAG8

RT_DIAG6

RT_DIAG14

RT_DIAG14

RT_DIAG9

RT_DIAG5

RT_DIAG15

RT_DIAG3

RT_DIAG3

RT_DIAG0

RT_DIAG12

RT_DIAG7

RT_DIAG8

RT_DIAG11

RT_DIAG12
RT_DIAG4

RT_DIAG10

RT_DIAG0

RT_DIAG1

PLD2PLD0
PLD2PLD1
PLD2PLD2

D DDDDDDD

D

D

+5V

+5V

+5V

D

+5V

+12V_TST

D

D

D

+5V

D

D

+12V_TST

+12V_TST

-12V_TST

-12V_TST

+5V

+5V

D

+5V

+5V

DD

D

D

D

D

+5V

D

D

+5V

+5V

D

D

+5V

+5V

D
D

+12V_TST
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D

+5V+5V

D

+5V

D

C5
0.01 uF

U15
HD6408
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6

7

8

9
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ESC

TD

SDO

DC

BZI

BOI

UDI

DSC
CDS

DR

GND

MR

DBS

/BZO

/OI

/BOO

SDI

EE

SS

SD

SCI

EC

VCC

R3
56

R13
300

C343

0.22 uF

C336

0.22 uF

R31
10K

T1

PE-5769

1

2

3

4
5

6

1

2

3

4
5

6

C7
0.01 uF

C9
0.001 uF
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10uF

1
2
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0.01 uF
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1
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0.01 uF
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SIFT2_CLKS[4..0]
SIFT1_CLKS[4..0]

CPLD_61MHZ_B

LD_TST
LD_SHFT

TDI
BSCAN
TCK1
TMS1

POWER_ON_RESET*

SVX_DAT[7..0]

LVDS_A_OUT[19..0]

EVNT_DLY_FIFO_RE[7..0]

EVNT_DLY_FIFO_RCLK[7..0]

EVNT_DLY_FIFO_OE[7..0]

SIFT3_CLKS[4..0]
SIFT4_CLKS[4..0]
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SIFT6_CLKS[4..0]

CPLD_53MHZD
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ENABLE_SIFT_CLKS

ADC_CS*
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CPLD_61MHZ_C

READOUT_COMPLETE

READOUT_ENABLE1

FPGA_INIT

FPGA_IO_VCC_FAIL[8..1]

FPGA_CORE_VCC_FAIL[8..1]
SVX_MODE[1..0]

FPGA_DSTRB[8..1]
FPGA_ASTRB[8..1]

LVDS_SEQ_STAT[8..1]

SVX_CHANGE_MODE

FPGA_CWRT
FPGA_PGM
FPGA_CCLK

CPLD_53MHZB

FPGA_LOC_IPLD_R

FPGA_LOC_IPLD_L

LVDS_B_OUT[19..0]

FPGA_DONE
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Grounding connections for backing bar.  Tie all pins
together using TOP SIDE TRACES ONLY.  Connect
trace sets to AGND using vias at each end of connector
only.  Do not put any vias inside connector body or
along long edges, so as to minimally obstruct charge
signals passing underneath.

No installable parts on this page;
all components are bare-board copper
features only.
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Grounding patterns for backing bar
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All jumpers are actually 3-pin pad arrays designed to allow
installation of a low-resistance 0402 resistor either between
pads 1 and 2 or pads 3 and 4, manually routing all eighty
bits of the bus to the left-side LDVS drivers or to the right
side LVDS drivers.  This break removes the long stubs
to the unused side allowing the unused side to be unstuffed
and eliminating reflection possibilities.

1 2 3

Blowup sketch of
how this works

Pad pattern of board

Mount resistor this way to route to the right

Mount resistor this way to route to the left

trace to left side LVDS trace to right side LVDS

trace coming up from CPLD

All parts on this page installed in
both left-handed and right-handed
boards.  POSITION OF COMPONENTS
VARIES WITH BOARD HANDEDNESS.
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Left/Right bus direction selectors
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FPGA_H_IPLD connects all eight FPGAs
together (one line across all eight)

FPGA_IPLD_R goes to FPGA_IPLD_L of next
Channel Group Block; last one from Channel
Group 4 routes back to VSVX.

FPGA_IPLD_L goes to FPGA_IPLD_R of
previous Channel Group Block; first one
from Channel Group 1 routes back to
VSVX.

READOUT_COMPLETE goes to next Channel Group
READOUT_ENABLE; READOUT_COMPLETE from
Channel Group 4 goes to VSVX.

MCM_SHARER bus goes to
MCM_SHAREL bus of next
Channel Group.  There
is no MCM_SHARER bus
out of CPLD8 block of
Channel Group 4.

MCM_SHAREL bus goes to
MCM_SHARER bus of previous
Channel Group.  There is no
MCM_SHAREL bus out of CPLD1
block of Channel Group 1.

FPGA_IO and FPGA_CORE VCC FAIL signals from the four
Channel Group pages are bussed together on the Analog
Inputs page to form two eight-bit buses.  These get
connected to two 74HC541s (new parts) whose outputs
connect to the microprocessor's PICDAT bus.  Two new
Helper decodes need be defined for these readouts.

FPGA_INIT is one
single wire bussed
across all eight
FPGAs and brought
back to the
microprocessor.

SVX_DATA bus is eight bit bus across all
eight FPGAs and gets tied to the '543
buffers on the two Sequencer interface
pages.  The bus also goes to the VSVX.

The INTER_PLD bus runs across all
eight CPLD/FPGA blocks.  It also
connects to the Clockgen, Helper and
other CPLDs.

Each CPLD sub-block drives 10 of the 20 bits
of the LVDS_OUT bus.  Each LVDS_OUT bus from
each Channel Group is unique, running to its
own LVDS driver through the Bus Jumpers
page.All these inputs tie the four CPLD sub-pages together

in the Analog Inputs page; note that the buses are
two-bit SUB-BUSES of eight-bit buses.  On the Analog
Input page an eight-bit bus is run and two-bit pieces
break out to the CPLD pages.

The CRYO 5V reference is
common to all four Channel
Group pages.

There are unique and distinct tie-ups of the
Bias Voltage across the different Channel
Group pages.  Refer to the AFE revision 1C
schematic for details.  THIS IS IMPORTANT
AND AN EASY DETAIL TO MISS!
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FPGA_H_IPLD connects all eight FPGAs
together (one line across all eight)

FPGA_IPLD_R goes to FPGA_IPLD_L of next
Channel Group Block; last one from Channel
Group 4 routes back to VSVX.

FPGA_IPLD_L goes to FPGA_IPLD_R of
previous Channel Group Block; first one
from Channel Group 1 routes back to
VSVX.

READOUT_COMPLETE goes to next Channel Group
READOUT_ENABLE; READOUT_COMPLETE from
Channel Group 4 goes to VSVX.

MCM_SHARER bus goes to
MCM_SHAREL bus of next
Channel Group.  There
is no MCM_SHARER bus
out of CPLD8 block of
Channel Group 4.

MCM_SHAREL bus goes to
MCM_SHARER bus of previous
Channel Group.  There is no
MCM_SHAREL bus out of CPLD1
block of Channel Group 1.

FPGA_IO and FPGA_CORE VCC FAIL signals from the four
Channel Group pages are bussed together on the Analog
Inputs page to form two eight-bit buses.  These get
connected to two 74HC541s (new parts) whose outputs
connect to the microprocessor's PICDAT bus.  Two new
Helper decodes need be defined for these readouts.

FPGA_INIT is one
single wire bussed
across all eight
FPGAs and brought
back to the
microprocessor.

SVX_DATA bus is eight bit bus across all
eight FPGAs and gets tied to the '543
buffers on the two Sequencer interface
pages.  The bus also goes to the VSVX.

The INTER_PLD bus runs across all
eight CPLD/FPGA blocks.  It also
connects to the Clockgen, Helper and
other CPLDs.

Each CPLD sub-block drives 10 of the 20 bits
of the LVDS_OUT bus.  Each LVDS_OUT bus from
each Channel Group is unique, running to its
own LVDS driver through the Bus Jumpers
page.All these inputs tie the four CPLD sub-pages together

in the Analog Inputs page; note that the buses are
two-bit SUB-BUSES of eight-bit buses.  On the Analog
Input page an eight-bit bus is run and two-bit pieces
break out to the CPLD pages.

The CRYO 5V reference is
common to all four Channel
Group pages.

There are unique and distinct tie-ups of the
Bias Voltage across the different Channel
Group pages.  Refer to the AFE revision 1C
schematic for details.  THIS IS IMPORTANT
AND AN EASY DETAIL TO MISS!
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Sub-block Diagram, Qin,MCM,CPLD, #1, #2
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FPGA_H_IPLD connects all eight FPGAs
together (one line across all eight)

FPGA_IPLD_R goes to FPGA_IPLD_L of next
Channel Group Block; last one from Channel
Group 4 routes back to VSVX.

FPGA_IPLD_L goes to FPGA_IPLD_R of
previous Channel Group Block; first one
from Channel Group 1 routes back to
VSVX.

READOUT_COMPLETE goes to next Channel Group
READOUT_ENABLE; READOUT_COMPLETE from
Channel Group 4 goes to VSVX.

MCM_SHARER bus goes to
MCM_SHAREL bus of next
Channel Group.  There
is no MCM_SHARER bus
out of CPLD8 block of
Channel Group 4.

MCM_SHAREL bus goes to
MCM_SHARER bus of previous
Channel Group.  There is no
MCM_SHAREL bus out of CPLD1
block of Channel Group 1.

FPGA_IO and FPGA_CORE VCC FAIL signals from the four
Channel Group pages are bussed together on the Analog
Inputs page to form two eight-bit buses.  These get
connected to two 74HC541s (new parts) whose outputs
connect to the microprocessor's PICDAT bus.  Two new
Helper decodes need be defined for these readouts.

FPGA_INIT is one
single wire bussed
across all eight
FPGAs and brought
back to the
microprocessor.

SVX_DATA bus is eight bit bus across all
eight FPGAs and gets tied to the '543
buffers on the two Sequencer interface
pages.  The bus also goes to the VSVX.

The INTER_PLD bus runs across all
eight CPLD/FPGA blocks.  It also
connects to the Clockgen, Helper and
other CPLDs.

Each CPLD sub-block drives 10 of the 20 bits
of the LVDS_OUT bus.  Each LVDS_OUT bus from
each Channel Group is unique, running to its
own LVDS driver through the Bus Jumpers
page.All these inputs tie the four CPLD sub-pages together

in the Analog Inputs page; note that the buses are
two-bit SUB-BUSES of eight-bit buses.  On the Analog
Input page an eight-bit bus is run and two-bit pieces
break out to the CPLD pages.

The CRYO 5V reference is
common to all four Channel
Group pages.

There are unique and distinct tie-ups of the
Bias Voltage across the different Channel
Group pages.  Refer to the AFE revision 1C
schematic for details.  THIS IS IMPORTANT
AND AN EASY DETAIL TO MISS!
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Sub-block Diagram, Qin,MCM,CPLD, #1, #2
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FPGA_H_IPLD connects all eight FPGAs
together (one line across all eight)

FPGA_IPLD_R goes to FPGA_IPLD_L of next
Channel Group Block; last one from Channel
Group 4 routes back to VSVX.

FPGA_IPLD_L goes to FPGA_IPLD_R of
previous Channel Group Block; first one
from Channel Group 1 routes back to
VSVX.

READOUT_COMPLETE goes to next Channel Group
READOUT_ENABLE; READOUT_COMPLETE from
Channel Group 4 goes to VSVX.

MCM_SHARER bus goes to
MCM_SHAREL bus of next
Channel Group.  There
is no MCM_SHARER bus
out of CPLD8 block of
Channel Group 4.

MCM_SHAREL bus goes to
MCM_SHARER bus of previous
Channel Group.  There is no
MCM_SHAREL bus out of CPLD1
block of Channel Group 1.

FPGA_IO and FPGA_CORE VCC FAIL signals from the four
Channel Group pages are bussed together on the Analog
Inputs page to form two eight-bit buses.  These get
connected to two 74HC541s (new parts) whose outputs
connect to the microprocessor's PICDAT bus.  Two new
Helper decodes need be defined for these readouts.

FPGA_INIT is one
single wire bussed
across all eight
FPGAs and brought
back to the
microprocessor.

SVX_DATA bus is eight bit bus across all
eight FPGAs and gets tied to the '543
buffers on the two Sequencer interface
pages.  The bus also goes to the VSVX.

The INTER_PLD bus runs across all
eight CPLD/FPGA blocks.  It also
connects to the Clockgen, Helper and
other CPLDs.

Each CPLD sub-block drives 10 of the 20 bits
of the LVDS_OUT bus.  Each LVDS_OUT bus from
each Channel Group is unique, running to its
own LVDS driver through the Bus Jumpers
page.All these inputs tie the four CPLD sub-pages together

in the Analog Inputs page; note that the buses are
two-bit SUB-BUSES of eight-bit buses.  On the Analog
Input page an eight-bit bus is run and two-bit pieces
break out to the CPLD pages.

The CRYO 5V reference is
common to all four Channel
Group pages.

There are unique and distinct tie-ups of the
Bias Voltage across the different Channel
Group pages.  Refer to the AFE revision 1C
schematic for details.  THIS IS IMPORTANT
AND AN EASY DETAIL TO MISS!

<OrgAddr4>
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Sub-block Diagram, Qin,MCM,CPLD, #1, #2
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CPLD 7

CPLD 7

PICDAT[7..0]

LD_SHFT

LVDS_OUT[9..0]

MCM_SHARER[9..0]

TDI
BSCAN
TMS
TCK

TDO

INTER_PLD[7..0]

LD_LVDS_CTL

LD_TST
LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

TRIP_CTL_OUT[12..0]

FPGA_CS
FPGA_CWRT
FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

TRIP_READOUT_CTL[12..0]

ADC_DATA[9..0]

SVX_MODE1
SVX_MODE0
CHANGE_MODE

READOUT_ENABLE

EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

TRIP_PGM_CTL[4..0]

SVX_DATA_OUT[7..0]

READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL FPGA_CORE_VCC_FAIL
FPGA_IO_VCC_FAIL

H_IPLD
L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LVDS_SEQ_STAT[8..1]

MCM_SHAREL[9..0]

TRIP_B_PRGOUT
TRIP_A_PRGOUT

FPGA_DONE

MCM 2

MCM 8

MCM_QIN[63..0]

TRIP_CTL_IN[12..0]

TRIP_READOUT_CTL_IN[12..0]

ADC_D[9..0]

LOW_DISC_OUT[15..0]
HIGH_DISC_OUT[15..0]

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT
TRIP_A_PRGOUT

MCM 1

MCM 7

MCM_QIN[63..0]

TRIP_CTL_IN[12..0]

TRIP_READOUT_CTL_IN[12..0]

ADC_D[9..0]

LOW_DISC_OUT[15..0]
HIGH_DISC_OUT[15..0]

TRIP_PGM_CTL[4..0]

TRIP_A_PRGOUT
TRIP_B_PRGOUT

CPLD 8

CPLD 8

PICDAT[7..0]

LVDS_OUT[9..0]

TDI
BSCAN
TMS
TCK

TDO

LD_LVDS_CTL

LD_TST
LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

TRIP_CTL_OUT[12..0]

FPGA_CS
FPGA_CWRT
FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

TRIP_READOUT_CTL[12..0]

ADC_DATA[9..0]

SVX_MODE1
SVX_MODE0
CHANGE_MODE

READOUT_ENABLE

EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

TRIP_PGM_CTL[4..0]

SVX_DATA_OUT[7..0]

READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL
FPGA_CORE_VCC_FAIL

FPGA_IO_VCC_FAIL

H_IPLD

L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LD_SHFT

LVDS_SEQ_STAT[8..1]

INTER_PLD[7..0]

MCM_SHAREL[9..0]

TRIP_A_PRGOUT
TRIP_B_PRGOUT

FPGA_DONE

Q Input 2

Q Input 8

HEATER8_DRV
TEMP_SENSE8

VLPC_CURRENT8

C8_BIAS_DRIVE

MCM8_Q[63..0]

BAYONET_IN
BIAS_READBACK8

CRYO_5V_REF

Q Input 3_2

Q Input 7

HEATER7_DRV
TEMP_SENSE7

VLPC_CURRENT7

C7_BIAS_DRIVE

MCM7_Q[63..0]

BAYONET_IN

BAYONET_OUT

BIAS_READBACK7

C6_VLPC_BIAS

CRYO_5V_REF
QBUS_G[63..0]

HEATER_DRIVE7

HEATER_DRIVE8

MC
M1

2_
SH
AR
E[
9.
.0
]

BIAS_READBACK7

BIAS_READBACK8

CRYO_TEMP_SENSE8
VLPC_CURRENT8

CRYO_TEMP_SENSE7
VLPC_CURRENT7

VLPC_BIAS7

VLPC_BIAS8

TDI

TRIP_CTL_OUTA[12..0]

TRIP_READOUT_CTL_OUTA[12..0]

BSCAN

TEIP_PGM_CTLA[4..0]

MCM1_LOW_DISC[15..0]
MCM1_HIGH_DISC[15..0]
MCM1_ADC_DATA[9..0]

LVDS_OUT[9..0]

LD_STAT

ENABLE_SIFT_CLKS

POWER_ON_RESET*

LD_SHFT

LD_TST

TCK
TMS

QBUS_H[63..0]

XING

CLK_53

SVX_MODE1

SVX_MODE1

SVX_MODE0

SVX_MODE0

EVNT_DLY_FIFO_RCLK6
EVNT_DLY_FIFO_RE6
EVNT_DLY_FIFO_OE6

TRIP_READOUT_CTL_INB[12..0]
TRIP_PGM_CTLB[4..0]
TRIP_CTL_INB[12..0]

MCM2_LOW_DISC_OUT[15..0]
MCM2_HIGH_DISC_OUT[15..0]
MCM2_ADC_D[9..0]

FPGA_CS7

FPGA_PWR_ENBL8

FPGA_PWR_ENBL7

FPGA_ASTRB7
FPGA_DSTRB7
LD_LVDS_CTL7

FPGA0_IO_VCC_FAIL8

FPGA0_IO_VCC_FAIL7
FPGA0_CORE_VCC_FAIL7

LVDS_OUT[19..10]

EVNT_DLY_FIFO_RE7
EVNT_DLY_FIFO_RCLK7

FPGA_ASTRB8

FPGA0_CORE_VCC_FAIL8

EVNT_DLY_FIFO_OE7

FPGA_DSTRB8
LD_LVDS_CTL8

FPGA_CS8

CRYO_TEMP_SENSE[8..7]
VLPC_CURRENT[8..7]

LVDS_OUT[19..0]

BIAS_READBACK[8..7]

INTER_PLD[7..0]

TDO

FPGA_DSTRB[8..7]

TDI

VSVX_CLK1

LD_TST

POWER_ON_RESET*

XING

TCK

LD_STAT

ENABLE_SIFT_CLKS

LD_LVDS_CTL[8..7]

TMS

CLK_53

PICDAT[7..0]

LD_SHFT

FPGA_ASTRB[8..7]

BSCAN

VLPC_BIAS[8..7]
HEATER_DRIVE[8..7]

SIFT7_CLKS[4..0]

CRYO_5V_REF

FPGA_CS[8..7]

FPGA_CWRT
FPGA_PGM

FPGA_CCLK
FPGA_PWR_ENBL[8..7]

SVX_CHANGE_MODE

SVX_MODE[1..0]

READOUT_ENABLE4

FPGA_INIT

FPGA0_IO_VCC_FAIL[8..7]
FPGA0_CORE_VCC_FAIL[8..7]

SVX_DATA_OUT[7..0]

READOUT_COMPLETE

C6_VLPC_BIAS

SIFT8_CLKS[4..0]

LVDS_SEQ_STAT[8..1]

EVNT_DLY_FIFO_OE[7..6]

EVNT_DLY_FIFO_RCLK[7..6]
EVNT_DLY_FIFO_RE[7..6]

BAYONET_IN

FPGA_H_IPLD
FPGA_LOC_IPLD_L

FPGA_LOC_IPLD_R

MCM_SHAREL[9..0]

FPGA_DONE
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Slow clock routed to CPLDs. 
This replaces the '123 one shot
LED pulse stretchers.

SEQ_XCLK is the single
ended version of crossing
that arrives over the
sequencer cable.  It is a
constant 53MHz / 7.

this is the SECOND
device in the JTAG
chain.

SIFTx_CTL buses
Bit 0: READ
Bit 1: SH
Bit 2: DRST
Bit 3: PCLMP
Bit 4: PRST

Clock generator.  Creates 53 MHz from XING clock.

Phase 1b: foldback to divider for clock multiplication

Phase 3a: 53 MHz clock to CPLD1,CPLD2 pages

Phase 1a: 53 MHz clock to microcontroller Helper and VSVX

CPLD provides divide-by-seven function to cause
PLL to multiply XING by seven, creating 53 MHZ.

AC Terminators.  Put one at source end of trace, the other
at the far end of the trace.

AC Terminators.  Put one at source end of trace, the other
at the far end of the trace.

Phase 2a: 53 MHz clock to LVDS drivers (lefthand)
Phase 2b: 53 MHz clock to LVDS drivers (righthand)

PRST

S/H

READ

PCLMP

DRST

Layout note:  Some swapping of pins may be allowed
to ease routing.  Contact designer for details.

CPLD_53MHZC Layout Note: Put
terminator immediately
adjacent to CY7B992; this
output reserved for use in
12-MCM variation of design.

All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

Phase 3b: 53 MHz clock to CPLD3,CPLD4 pages
Phase 4a: 53 MHz clock to CPLD5,CPLD6 pages
Phase 4b: 53 MHz clock to CPLD7,CPLD8 pages

VSVX_CLK1 goes to the Clockgen.
CPLD_61MHZ_A goes to the VSVX.
CPLD_61MHZ_B goes to the FPGAs of the CPLD1 and CPLD2 pages.
CPLD_61MHZ_C goes to the FPGAs of the CPLD3 and CPLD4 pages.
CPLD_61MHZ_D goes to the FPGAs of the CPLD5 and CPLD6 pages.
CPLD_61MHZ_E goes to the FPGAs of the CPLD7 and CPLD8 pages.
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PLL_PHASE3

PLL_PHASE4
PLL_PHASE5

XING_DLYD_55

PICDAT7

XING_DLYD_80

XING_DLYD_35

XING_DLYD_130

XING_DLYD_140

XING_DLYD_75
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MSTR_XING
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PLL_53
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LED_CLK

SEQ_XCLK

WRT_CLK_CTL
HDI_EN

POWER_ON_RESET*

CLKCTL_OE*

SYNC_GAP
FIRST_CROSSING

TCK
TMS

TDI

TDO

PICDAT[7..0]

LVDS_L_53MHZ

CPLD_53MHZ_A
CPLD_53MHZ_B

CHANGE_MODE
MODE0
MODE1

LVDS_R_53MHZ

COSMIC_GAP

BSCAN

SIFT1_CTL[4..0]
SIFT2_CTL[4..0]
SIFT3_CTL[4..0]
SIFT4_CTL[4..0]
SIFT5_CTL[4..0]
SIFT6_CTL[4..0]

SIFT8_CTL[4..0]
SIFT7_CTL[4..0]

LD_CLK_DLY

LD/SHFT*

BEAM_396

LD_TST
LD_STAT

CFT_RESET*

L1_ACCEPT
GREEN_WIRE[4..0]

ENABLE_SIFT_CLKS

VSVX_SYNC

DLYD_XING_LEFT
DLYD_XING_RIGHT

MICRO_53MHZ

CPLD_53MHZ_C
CPLD_53MHZ_D

CPLD_61MHZ_C
CPLD_61MHZ_D
CPLD_61MHZ_E

CPLD_61MHZ_B
CPLD_61MHZ_A
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10 bit bus for sharing of bits to 
LVDS CPLD of MCM to the right,
viewing the component side of the board.
Does not connect to anything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
BIT59/BIT43
BIT60/BIT44
BIT61/BIT45
BIT62/BIT46
BIT63/BIT47

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28

BIT11/BIT27

BIT10/BIT26
BIT9/BIT25

BIT9/BIT25

BIT8/BIT24

BIT7/BIT23

BIT6/BIT22

BIT5/BIT21

BIT4/BIT20

BIT3/BIT19

BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
BIT6

BIT5

BIT10

BIT9
BIT11

BIT1

BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16

BIT23

BIT22
BIT24

BIT20

BIT21
BIT18

BIT25

BIT17

BIT26

BIT29

BIT34

BIT45

BIT38

BIT37

BIT46

BIT33

BIT44

BIT32

BIT47

BIT36

BIT41

BIT40

BIT35

BIT39

BIT42

BIT43

BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

Reserved for MCM_SHAREL bus on other pages

TESTPOINT
TESTPOINT
TESTPOINT
TESTPOINT

TESTPOINT
TESTPOINT
TESTPOINT

TESTPOINT

<OrgAddr4>
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Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

VSVX and LVDS data serializers, MCM #1

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0

LVDS_OUT8
LVDS_OUT9

LOW_DISC_IN15

LOW_DISC_IN8

LOW_DISC_IN7

LOW_DISC_IN0

LOW_DISC_IN13
LOW_DISC_IN14

LOW_DISC_IN9

LOW_DISC_IN4

LOW_DISC_IN11

LOW_DISC_IN1

LOW_DISC_IN3

LOW_DISC_IN5

LOW_DISC_IN10

LOW_DISC_IN2

LOW_DISC_IN12

LOW_DISC_IN6

HIGH_DISC_IN32

HIGH_DISC_IN43

HIGH_DISC_IN37
HIGH_DISC_IN36

HIGH_DISC_IN44

HIGH_DISC_IN38

HIGH_DISC_IN40

HIGH_DISC_IN42
HIGH_DISC_IN41

HIGH_DISC_IN45

HIGH_DISC_IN34
HIGH_DISC_IN33

HIGH_DISC_IN47
HIGH_DISC_IN46

HIGH_DISC_IN35

TRIP_CTL_OUT6

TRIP_CTL_OUT10

TRIP_CTL_OUT1
TRIP_CTL_OUT0

TRIP_CTL_OUT5

TRIP_CTL_OUT7

TRIP_CTL_OUT9

TRIP_CTL_OUT3

TRIP_CTL_OUT11

TRIP_CTL_OUT2

TRIP_CTL_OUT4

TRIP_CTL_OUT8

TRIP_CTL_OUT12

TRIP_READOUT_CTL8

TRIP_READOUT_CTL2

TRIP_READOUT_CTL4

TRIP_READOUT_CTL12

TRIP_READOUT_CTL5

TRIP_READOUT_CTL3

TRIP_READOUT_CTL11

TRIP_READOUT_CTL9
TRIP_READOUT_CTL10

TRIP_READOUT_CTL1

TRIP_READOUT_CTL6
TRIP_READOUT_CTL7

PICDAT5
PICDAT4

PICDAT7

PICDAT2

PICDAT0
PICDAT1

PICDAT3

PICDAT6

LVDS_SEQ_STAT4

LVDS_SEQ_STAT6
LVDS_SEQ_STAT5

LVDS_SEQ_STAT8

LVDS_SEQ_STAT3

LVDS_SEQ_STAT1

LVDS_SEQ_STAT7

PICDAT3

PICDAT7
PICDAT6
PICDAT5
PICDAT4

PICDAT2
PICDAT1
PICDAT0

HIGH_DISC_IN39

MCM_SHARER9

MCM_SHARER1

MCM_SHARER6

MCM_SHARER4

MCM_SHARER2

MCM_SHARER0

MCM_SHARER3

MCM_SHARER7
MCM_SHARER8

MCM_SHARER5

PIPELINE_LE1

PIPELINE_OE1

PIPELINE_LE2

TRIP_READOUT_CTL0

XT_RD_CTL8

XT_RD_CTL11 XT_RD_CTL11

XT_RD_CTL4

XT_RD_CTL5XT_RD_CTL5
XT_RD_CTL4

XT_RD_CTL3

XT_RD_CTL9

XT_RD_CTL6

XT_RD_CTL[12..0]

XT_RD_CTL0 XT_RD_CTL2

XT_RD_CTL10

XT_RD_CTL7

XT_RD_CTL0

XT_RD_CTL8

XT_RD_CTL6

XT_RD_CTL9

XT_RD_CTL2

XT_RD_CTL1

XT_RD_CTL12

XT_RD_CTL7

XT_RD_CTL10

XT_RD_CTL12

XT_RD_CTL3

XT_RD_CTL1

XD62

XD25

XD44

XD71

XD34

XD8

XD8

XD60

XD35

XD35
XD52 XD43

XD61

XD61

XD26

XD62

XD26

XD53

XD17

XD53

XD17

XD52XD7

XD71
XD70XD70

XD25
XD7

XD44

XD60

XD34XD43

XTRIP_CTL_OUT1

XTRIP_CTL_OUT12

XTRIP_CTL_OUT3

XTRIP_CTL_OUT5

XTRIP_CTL_OUT5
XTRIP_CTL_OUT4
XTRIP_CTL_OUT3

XTRIP_CTL_OUT6

XTRIP_CTL_OUT6

XTRIP_CTL_OUT2

XTRIP_CTL_OUT1
XTRIP_CTL_OUT0

XTRIP_CTL_OUT10

XTRIP_CTL_OUT11

XTRIP_CTL_OUT8

XTRIP_CTL_OUT9

XTRIP_CTL_OUT7

XTRIP_CTL_OUT12

XTRIP_CTL_OUT[12..0]

XTRIP_CTL_OUT10

XTRIP_CTL_OUT2

XTRIP_CTL_OUT11

XTRIP_CTL_OUT0

XTRIP_CTL_OUT9

XTRIP_CTL_OUT4

XTRIP_CTL_OUT8

XTRIP_CTL_OUT7

PICDAT0
PICDAT1
PICDAT2
PICDAT3

PICDAT6

PICDAT4
PICDAT5

PICDAT7

XD46

XD56

XD59

XD55

XD55

XD57

XD63

XD67

XD54

XD64

XD3

XD69

XD36

XD19

XD24

XD32

XD1

XD71

XD65

XD25

XD62

XD55

XD14

XD32

XD35

XD20

XD60

XD30

XD44

XD2

XD38

XD26

XD41

XD41
XD49

XD30

XD21

XD9

XD47

XD64

XD38

XD69

XD9

XD45

XD56

XD29

XD53

XD68

XD39

XD
[7

1.
.0

]

XD46

XD52

XD24

XD61
XD22

XD29

XD33

XD6

XD39

XD4

XD49
XD67

XD30
XD10

XD19

XD0

XD2

XD28

XD16

XD51

XD14

XD1

XD6

XD21

XD10

XD47

XD37XD22

XD29

XD38

XD36

XD42

XD0

XD22

XD15

XD57

XD54

XD45

XD18

XD37

XD33

XD70

XD3

XD20

XD68

XD12

XD27

XD50

XD2

XD28

XD18

XD12

XD4

XD34

XD63

XD47

XD56

XD27

XD11

XD7

XD8

XD50

XD16

XD51

XD20

XD15

XD4

XD42

XD65

XD21

XD43

XD3

XD59

XD17

XD12

XD39

XD11

XD57
XD65

V_LD_SHFT

V_LD_SHFT

ADC_DATA9
ADC_DATA8
ADC_DATA7
ADC_DATA6
ADC_DATA5
ADC_DATA4
ADC_DATA3
ADC_DATA2
ADC_DATA1
ADC_DATA0

SIFT_CLKS4

SIFT_CLKS0
SIFT_CLKS1
SIFT_CLKS2
SIFT_CLKS3

TRIP_PGM_CTL0

TRIP_PGM_CTL2
TRIP_PGM_CTL1

TRIP_PGM_CTL3
TRIP_PGM_CTL4

JT
AG
0

JT
AG

1
JT

AG
2

JT
AG
3

JTAG[3..0]

JTAG2
JTAG1
JTAG0
JTAG3

FPGA_CORE_VCC

FPGA_CORE_VCC

FPGA_IO_VCC

FPGA_IO_VCC

PIPELINE_LE2
PIPELINE_LE1
PIPELINE_OE1

LVDS_SEQ_STAT2

XD47

XD30

XD61

XD65

XD52

XD43

XD39

XD57

XD22

XD71
XD70

XD2

XD25
XD8

XD29

XD20

XD38

XD62

XD26

XD44

XD21

XD12

XD17

XD7

XD35

XD55

XD34
XD60

XD56

XD3

XD4

XD53

INTER_PLD0
INTER_PLD1
INTER_PLD2
INTER_PLD3
INTER_PLD4
INTER_PLD5
INTER_PLD6
INTER_PLD7

SVX_DATA_OUT2

SVX_DATA_OUT6

SVX_DATA_OUT1

SVX_DATA_OUT5

SVX_DATA_OUT3

SVX_DATA_OUT7

SVX_DATA_OUT0

SVX_DATA_OUT4

XD5

XD13

XD23

XD40

XD48

XD58

XD66

XD31

XD5
XD13
XD23
XD31

XD40
XD48
XD58

XD66

D

+3.3V

+3.3V

+2.5V

+3.3V

D

+2.5V

D

D

D
+3.3V

+3.3V

D

D D

DD

+3.3V

+3.3V

+3.3V

DDD

+3.3V +3.3V

D

D

D

D

D

D

D

+3.3V

+3.3V

D

+3.3V

D

D

+3.3V

D

+3.3V

DD

D

D

D
D

D

D

D

D

D

D

D

D

+3.3V

+3.3V

D

D

+3.3V +3.3V

D

D

+3.3V +3.3V

+3.3V

+3.3V

J1

CON6

1
2
3
4
5
6

C10961
0.1 uF

C10516
0.1 uF

C10970
0.1 uF

FP2
TP11

SN74ALVC164245

U10097

25
48

2
3
5
6
8
9

11
12

13
14
16
17
19
20
22
23

37
38
40
41
43
44
46
47

26
27
29
30
32
33
35
36

1
24

410152128 34 4539

7184231

2OE
1OE

1B1
1B2
1B3
1B4
1B5
1B6
1B7
1B8

2B1
2B2
2B3
2B4
2B5
2B6
2B7
2B8

1A8
1A7
1A6
1A5
1A4
1A3
1A2
1A1

2A8
2A7
2A6
2A5
2A4
2A3
2A2
2A1

1DIR
2DIR

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
CB

VC
CB

VC
CA

VC
CA

U1104

74ALVTH16373/SO

2
3
5
6
8
9
11
12

13
14
16
17
19
20
22
23

47
46
44
43
41
40
38
37

36
35
33
32
30
29
27
26

25
48

24
1

4 45 10 39 15 34 21 28

7 42 18 31

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8

2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

1D1
1D2
1D3
1D4
1D5
1D6
1D7
1D8

2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

2LE
1LE

2OE
1OE

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

C10965
0.1 uF

C10963
0.1 uF

C10962
0.1 uF

U29

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99

100
101
102
103
104
105

116
117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
151
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155
67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1

TD
O/

IN
2

TD
I/

IN
0

BS
CA

N
TM

S/
IN

1
TC

K/
IN

3

RE
SE

T

R10240
1K

1
2

C10959
0.1 uF

R102360
1 2

C10518
0.1 uF

FP3
TP1

1

C10960
0.1 uF

C10522
0.1 uF

C10520
0.1 uF

RC20

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

SN74ALVC164245

U10089

25
48

2
3
5
6
8
9

11
12

13
14
16
17
19
20
22
23

37
38
40
41
43
44
46
47

26
27
29
30
32
33
35
36

1
24

410152128 34 4539

7184231

2OE
1OE

1B1
1B2
1B3
1B4
1B5
1B6
1B7
1B8

2B1
2B2
2B3
2B4
2B5
2B6
2B7
2B8

1A8
1A7
1A6
1A5
1A4
1A3
1A2
1A1

2A8
2A7
2A6
2A5
2A4
2A3
2A2
2A1

1DIR
2DIR

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
CB

VC
CB

VC
CA

VC
CA

C10521
0.1 uF

C10958
0.1 uF

U1101

74ALVTH16373/SO

2
3
5
6
8
9
11
12

13
14
16
17
19
20
22
23

47
46
44
43
41
40
38
37

36
35
33
32
30
29
27
26

25
48

24
1

4 45 10 39 15 34 21 28

7 42 18 31

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8

2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

1D1
1D2
1D3
1D4
1D5
1D6
1D7
1D8

2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

2LE
1LE

2OE
1OE

GN
D
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PICDAT2

XD29

PICDAT0
PICDAT1

PICDAT3
PICDAT4
PICDAT5
PICDAT6
PICDAT7

GLOBAL_BOARD_IPLD
GLOBAL_BOARD_IPLD

READOUT_ENABLE

TRiP PRE2ARESETB
TRiP PRE2BRESETB

TRiP PR1
TRiP PIPE_CLK

TRiP PIPE_RESET
TRiP MOVEDATA

TRiP_SKIPB
TRiP_PR2

TRiP DIGRESET
TRiP PRERESET

LOCAL_IPLD_LEFT

ENABLE_SIFT_CLKS

ADC_DATA0
ADC_DATA1
ADC_DATA2
ADC_DATA3
ADC_DATA4
ADC_DATA5
ADC_DATA6
ADC_DATA7
ADC_DATA8
ADC_DATA9

TRiP 'A' DIGENL
TRiP 'A' DIGENU
TRiP 'A' MUXCLK

TRiP 'A' MUXRESETB
TRiP 'B' DIGENL
TRiP 'B' DIGENU
TRiP 'B' MUXCLK

TRiP 'B' MUXRESETB
ADC_A_SEL
ADC_A_CS

ADC_B_SEL
ADC_B_CS

ADC_CONV_CLK

FREE PIN
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CI
NT

TRiP PGRESET
TRiP PRGCONTROL

TRiP PRGCLKB
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TRiP 'A' PRGOUT
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TRiP 'B' PRGOUT

FREE PIN
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REGISTER_ASTRB
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PIPELINE LATCH 'A' LATCH ENABLE

Vc
co

Vc
co

VC
CI
NT

Vc
co

M1M0

Vc
co

M2

Vc
co

VC
CI
NT

Vc
co

I,
 G

CK
0

VC
CI
NT

Vc
co

DO
NE

Vc
co

PIPELINE LATCH 'B' LATCH ENABLE

I/
O 

(I
NI

T)
I/

O 
(D

7)
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IN1
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OUT1
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EN
GND OC*

U10106
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Vin
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RESET*

TAB_GND

TX18
TP11

R10238
10K

1
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TX11
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PICDAT[7..0]

LVDS_OUT[9..0]

MCM_SHARER[9..0]

TDI
BSCAN
TMS
TCK

TDO

LD_LVDS_CTL

LD_TST

LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

FPGA_CS
FPGA_CWRT

FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

ADC_DATA[9..0]
SVX_MODE1
SVX_MODE0

CHANGE_MODE

READOUT_ENABLE
EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

SVX_DATA_OUT[7..0]
READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL

FPGA_CORE_VCC_FAIL

FPGA_IO_VCC_FAIL

H_IPLD

L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LD_SHFT

LVDS_SEQ_STAT[8..1]

INTER_PLD[7..0]

TRIP_CTL_OUT[12..0]

TRIP_READOUT_CTL[12..0]

TRIP_A_PRGOUT

TRIP_B_PRGOUT

TRIP_PGM_CTL[4..0]

FPGA_DONE



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

10 bit bus for sharing of bits to 
LVDS CPLD of MCM to the right,
viewing the component side of the board.
Does not connect to anything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
BIT59/BIT43
BIT60/BIT44
BIT61/BIT45
BIT62/BIT46
BIT63/BIT47

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28

BIT11/BIT27

BIT10/BIT26
BIT9/BIT25

BIT9/BIT25

BIT8/BIT24

BIT7/BIT23

BIT6/BIT22

BIT5/BIT21

BIT4/BIT20

BIT3/BIT19

BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
BIT6

BIT5

BIT10

BIT9
BIT11

BIT1

BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16

BIT23

BIT22
BIT24

BIT20

BIT21
BIT18

BIT25

BIT17

BIT26

BIT29

BIT34

BIT45

BIT38

BIT37

BIT46

BIT33

BIT44

BIT32

BIT47

BIT36

BIT41

BIT40

BIT35

BIT39

BIT42

BIT43

BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

<OrgAddr4>
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VSVX and LVDS data serializers, MCM #1

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0

LVDS_OUT8
LVDS_OUT9

LOW_DISC_IN15

LOW_DISC_IN8

LOW_DISC_IN7

LOW_DISC_IN0

LOW_DISC_IN13
LOW_DISC_IN14

LOW_DISC_IN9

LOW_DISC_IN4

LOW_DISC_IN11

LOW_DISC_IN1

LOW_DISC_IN3

LOW_DISC_IN5

LOW_DISC_IN10

LOW_DISC_IN2

LOW_DISC_IN12

LOW_DISC_IN6

HIGH_DISC_IN32

HIGH_DISC_IN43

HIGH_DISC_IN37
HIGH_DISC_IN36

HIGH_DISC_IN44

HIGH_DISC_IN38

HIGH_DISC_IN40

HIGH_DISC_IN42
HIGH_DISC_IN41

HIGH_DISC_IN45

HIGH_DISC_IN34
HIGH_DISC_IN33

HIGH_DISC_IN47
HIGH_DISC_IN46

HIGH_DISC_IN35

TRIP_CTL_OUT6

TRIP_CTL_OUT10

TRIP_CTL_OUT1
TRIP_CTL_OUT0

TRIP_CTL_OUT5

TRIP_CTL_OUT7

TRIP_CTL_OUT9

TRIP_CTL_OUT3

TRIP_CTL_OUT11

TRIP_CTL_OUT2

TRIP_CTL_OUT4

TRIP_CTL_OUT8

TRIP_CTL_OUT12

TRIP_READOUT_CTL8

TRIP_READOUT_CTL2

TRIP_READOUT_CTL4

TRIP_READOUT_CTL12

TRIP_READOUT_CTL5

TRIP_READOUT_CTL3

TRIP_READOUT_CTL11

TRIP_READOUT_CTL9
TRIP_READOUT_CTL10

TRIP_READOUT_CTL1

TRIP_READOUT_CTL6
TRIP_READOUT_CTL7

PICDAT5
PICDAT4

PICDAT7

PICDAT2

PICDAT0
PICDAT1

PICDAT3

PICDAT6

LVDS_SEQ_STAT4

LVDS_SEQ_STAT6
LVDS_SEQ_STAT5

LVDS_SEQ_STAT8

LVDS_SEQ_STAT3

LVDS_SEQ_STAT1

LVDS_SEQ_STAT7

PICDAT3

PICDAT7
PICDAT6
PICDAT5
PICDAT4

PICDAT2
PICDAT1
PICDAT0

HIGH_DISC_IN39

MCM_SHARER9

MCM_SHARER1

MCM_SHARER6

MCM_SHARER4

MCM_SHARER2

MCM_SHARER0

MCM_SHARER3

MCM_SHARER7
MCM_SHARER8

MCM_SHARER5

PIPELINE_LE1

PIPELINE_OE1

PIPELINE_LE2

TRIP_READOUT_CTL0

XT_RD_CTL8

XT_RD_CTL11 XT_RD_CTL11

XT_RD_CTL4

XT_RD_CTL5XT_RD_CTL5
XT_RD_CTL4

XT_RD_CTL3

XT_RD_CTL9

XT_RD_CTL6

XT_RD_CTL[12..0]

XT_RD_CTL0 XT_RD_CTL2

XT_RD_CTL10

XT_RD_CTL7

XT_RD_CTL0

XT_RD_CTL8

XT_RD_CTL6

XT_RD_CTL9

XT_RD_CTL2

XT_RD_CTL1

XT_RD_CTL12

XT_RD_CTL7

XT_RD_CTL10

XT_RD_CTL12

XT_RD_CTL3

XT_RD_CTL1

XD62

XD25

XD44

XD71

XD34

XD8

XD8

XD60

XD35

XD35
XD52 XD43

XD61

XD61

XD26

XD62

XD26

XD53

XD17

XD53

XD17

XD52XD7

XD71
XD70XD70

XD25
XD7

XD44

XD60

XD34XD43

XTRIP_CTL_OUT1

XTRIP_CTL_OUT12

XTRIP_CTL_OUT3

XTRIP_CTL_OUT5

XTRIP_CTL_OUT5
XTRIP_CTL_OUT4
XTRIP_CTL_OUT3

XTRIP_CTL_OUT6

XTRIP_CTL_OUT6

XTRIP_CTL_OUT2

XTRIP_CTL_OUT1
XTRIP_CTL_OUT0

XTRIP_CTL_OUT10

XTRIP_CTL_OUT11

XTRIP_CTL_OUT8

XTRIP_CTL_OUT9

XTRIP_CTL_OUT7

XTRIP_CTL_OUT12

XTRIP_CTL_OUT[12..0]

XTRIP_CTL_OUT10

XTRIP_CTL_OUT2

XTRIP_CTL_OUT11

XTRIP_CTL_OUT0

XTRIP_CTL_OUT9

XTRIP_CTL_OUT4

XTRIP_CTL_OUT8

XTRIP_CTL_OUT7

SVX_DATA_OUT7
SVX_DATA_OUT6
SVX_DATA_OUT5
SVX_DATA_OUT4
SVX_DATA_OUT3
SVX_DATA_OUT2
SVX_DATA_OUT1
SVX_DATA_OUT0

PICDAT0
PICDAT1
PICDAT2
PICDAT3

PICDAT6

PICDAT4
PICDAT5

PICDAT7

XD46

XD56

XD59

XD55

XD55

XD57

XD63

XD67

XD54

XD64

XD3

XD69

XD36

XD19

XD24

XD32

XD1

XD71

XD65

XD25

XD62

XD55

XD14

XD32

XD35

XD20

XD60

XD30

XD44

XD2

XD38

XD26

XD41

XD41
XD49

XD30

XD21

XD9

XD47

XD64

XD38

XD69

XD9

XD45

XD56

XD29

XD53

XD68

XD39

XD46

XD52

XD24

XD61
XD22

XD29

XD33

XD6

XD39

XD4

XD49
XD67

XD30
XD10

XD19

XD0

XD2

XD28

XD16

XD51
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H

1 1
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4 4

10 bit bus for sharing of bits to 
LVDS CPLD of MCM to the right,
viewing the component side of the board.
Does not connect to anything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
BIT59/BIT43
BIT60/BIT44
BIT61/BIT45
BIT62/BIT46
BIT63/BIT47

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28

BIT11/BIT27

BIT10/BIT26
BIT9/BIT25

BIT9/BIT25

BIT8/BIT24

BIT7/BIT23

BIT6/BIT22

BIT5/BIT21

BIT4/BIT20

BIT3/BIT19

BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
BIT6

BIT5

BIT10

BIT9
BIT11

BIT1

BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16

BIT23

BIT22
BIT24

BIT20

BIT21
BIT18

BIT25

BIT17

BIT26

BIT29

BIT34

BIT45

BIT38

BIT37

BIT46

BIT33

BIT44

BIT32

BIT47

BIT36

BIT41

BIT40

BIT35

BIT39

BIT42

BIT43

BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

<OrgAddr4>
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VSVX and LVDS data serializers, MCM #1

<Cage Code>
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Sheet
of

LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0
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LVDS_OUT9

LOW_DISC_IN15
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PICDAT2

XD29

PICDAT0
PICDAT1
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PICDAT4
PICDAT5
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PICDAT7

GLOBAL_BOARD_IPLD
GLOBAL_BOARD_IPLD

READOUT_ENABLE

TRiP PRE2ARESETB
TRiP PRE2BRESETB

TRiP PR1
TRiP PIPE_CLK

TRiP PIPE_RESET
TRiP MOVEDATA

TRiP_SKIPB
TRiP_PR2

TRiP DIGRESET
TRiP PRERESET

LOCAL_IPLD_LEFT

ENABLE_SIFT_CLKS

ADC_DATA0
ADC_DATA1
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ADC_DATA7
ADC_DATA8
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TRiP 'A' DIGENL
TRiP 'A' DIGENU
TRiP 'A' MUXCLK

TRiP 'A' MUXRESETB
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TRiP 'B' MUXCLK
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TRiP_'A' PRGIN

TRiP 'A' PRGOUT
TRiP_'B' PRGIN

TRiP 'B' PRGOUT

FREE PIN

VC
CI
NT

VC
CI
NT

I,
 G

CK
1

TM
S

FREE PIN

REGISTER_ASTRB
REGISTER_DSTRB

EV_DLY_FIFO_RCLK
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PIPELINE LATCH 'A' LATCH ENABLE

Vc
co

Vc
co

VC
CI
NT

Vc
co

M1M0

Vc
co

M2

Vc
co

VC
CI
NT

Vc
co

I,
 G

CK
0

VC
CI
NT

Vc
co

DO
NE

Vc
co

PIPELINE LATCH 'B' LATCH ENABLE

I/
O 

(I
NI

T)
I/

O 
(D

7)

TRiP REGULATOR 'B' ENABLE
ADC REGULATOR ENABLE

TRiP REGULATOR 'A' ENABLE

LOCAL_IPLD_RIGHT
HORIZONTAL_GLOBAL_IPLD

I/
O 

(D
6)

I/
O 

(D
5)

CLOCKGEN0
CLOCKGEN1
CLOCKGEN2
CLOCKGEN3

VERTICAL_IPLD

I/
O,

 (
D4

)

VERTICAL_IPLD

CHANGE_MODE
SVX_MODE0
SVX_MODE1

V_LD_SHFT

I/
O,

 (
D3

)

READOUT_COMPLETE

SVX_DATABUS7
SVX_DATABUS6
SVX_DATABUS5
SVX_DATABUS4

I/
O,

 (
D2

)
I/

O,
 (

D1
)

SVX_DATABUS3
SVX_DATABUS2
SVX_DATABUS1
SVX_DATABUS0

XD44

I/
O,

 (
DI

N,
DO

)
I/

O,
 (

DO
UT

,B
US

Y)
I/

O,
 (

CS
))

I/
O,

 (
WR

IT
E)

XD53
XD62
XD17
XD71
XD70
XD35
XD26
XD43
XD08
XD25
XD61
XD07
XD52
XD60
XD34
XD22
XD30
XD12

XD57
XD65
XD39
XD56
XD21
XD38
XD03
XD20
XD02
XD47
XD55

PR
OG

RA
M

Vc
co

VC
CI
NT

Vc
co

Vc
co

CC
LK

Vc
co

TD
O

TD
I

Vc
co

I,
 G

CK
2

Vc
co

I,
 G

CK
3

VC
CI
NT

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

XD04

Vc
co

TC
K

Vc
co

I/
O

I/
O

I/
O

VC
CI
NT

I/
O

I/
O

VC
CI
NT

I/
O

I/
O

VC
CI
NT

N/
C

VC
CI
NT

N/
C

I/
O

TX31
TP1

1

U3008

74ALVTH16373/SO

2
3
5
6
8
9
11
12

13
14
16
17
19
20
22
23

47
46
44
43
41
40
38
37

36
35
33
32
30
29
27
26

25
48

24
1

4 45 10 39 15 34 21 28

7 42 18 31

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8

2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

1D1
1D2
1D3
1D4
1D5
1D6
1D7
1D8

2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

2LE
1LE

2OE
1OE

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

C3002
0.1 uF

FP33
TP1

1

C3001
0.1 uF

SN74ALVC164245

U3002

25
48

2
3
5
6
8
9

11
12

13
14
16
17
19
20
22
23

37
38
40
41
43
44
46
47

26
27
29
30
32
33
35
36

1
24

410152128 34 4539

7184231

2OE
1OE

1B1
1B2
1B3
1B4
1B5
1B6
1B7
1B8

2B1
2B2
2B3
2B4
2B5
2B6
2B7
2B8

1A8
1A7
1A6
1A5
1A4
1A3
1A2
1A1

2A8
2A7
2A6
2A5
2A4
2A3
2A2
2A1

1DIR
2DIR

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
CB

VC
CB

VC
CA

VC
CA

C3019
0.1 uF

C3010
0.1 uF

TX38
TP1

1

R30010
1 2

C3023
0.1 uF

C3013
0.1 uF

U9329

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99

100
101
102
103
104
105

116
117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
151
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155
67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1

TD
O/

IN
2

TD
I/

IN
0

BS
CA

N
TM

S/
IN

1
TC

K/
IN

3

RE
SE

T

U3009

74ALVTH16373/SO

2
3
5
6
8
9
11
12

13
14
16
17
19
20
22
23

47
46
44
43
41
40
38
37

36
35
33
32
30
29
27
26

25
48

24
1

4 45 10 39 15 34 21 28

7 42 18 31

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8

2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

1D1
1D2
1D3
1D4
1D5
1D6
1D7
1D8

2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

2LE
1LE

2OE
1OE

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

U3005

74LVT245

20
10

19
1

2
3
4
5
6
7
8
9

18
17
16
15
14
13
12
11

VCC
GND

G
DIR

A1
A2
A3
A4
A5
A6
A7
A8

B1
B2
B3
B4
B5
B6
B7
B8

TX35
TP11

C3020
0.1 uF

U3007

74ALVTH16373/SO

2
3
5
6
8
9
11
12

13
14
16
17
19
20
22
23

47
46
44
43
41
40
38
37

36
35
33
32
30
29
27
26

25
48

24
1

4 45 10 39 15 34 21 28

7 42 18 31

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8

2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

1D1
1D2
1D3
1D4
1D5
1D6
1D7
1D8

2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

2LE
1LE

2OE
1OE

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

C3007
0.1 uF

R3003
10K

1
2

C9376
10uF

1
2

C3015
0.1 uF

R3005
1K

1
2

C3005
0.1 uF

FP31
TP1

1

TX34
TP1

1

SN74ALVC164245

U3001

25
48

2
3
5
6
8
9

11
12

13
14
16
17
19
20
22
23

37
38
40
41
43
44
46
47

26
27
29
30
32
33
35
36

1
24

410152128 34 4539

7184231

2OE
1OE

1B1
1B2
1B3
1B4
1B5
1B6
1B7
1B8

2B1
2B2
2B3
2B4
2B5
2B6
2B7
2B8

1A8
1A7
1A6
1A5
1A4
1A3
1A2
1A1

2A8
2A7
2A6
2A5
2A4
2A3
2A2
2A1

1DIR
2DIR

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
CB

VC
CB

VC
CA

VC
CA

C3016
0.1 uF

TX32
TP11

C3008
0.1 uF

C3000
0.1 uF

RC3002

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

TX37
TP1

1

C3018
0.1 uF

U3003

TPS2032D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN
GND OC*

TX36
TP1

1

C3006
0.1 uF

RC3001

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

U3004

TPS72525KTTT

1
2
3

4
5

6

ENABLE
Vin
GND

Vout
RESET*

TAB_GND

R3006
1K

1
2

U3006

74ALVTH16373/SO

2
3
5
6
8
9
11
12

13
14
16
17
19
20
22
23

47
46
44
43
41
40
38
37

36
35
33
32
30
29
27
26

25
48

24
1

4 45 10 39 15 34 21 28

7 42 18 31

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8

2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

1D1
1D2
1D3
1D4
1D5
1D6
1D7
1D8

2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

2LE
1LE

2OE
1OE

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

TX33
TP1

1

C3022
0.1 uF

R3004
10K

1
2

C3012
0.1 uF

C3011
0.1 uF

C3004
0.1 uF

C3024
1 uF

C3003
0.1 uF

C3025
10uF

1
2

PICDAT[7..0]

LVDS_OUT[9..0]

MCM_SHARER[9..0]

TDI
BSCAN
TMS
TCK

TDO

LD_LVDS_CTL

LD_TST

LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

FPGA_CS
FPGA_CWRT

FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

ADC_DATA[9..0]
SVX_MODE1
SVX_MODE0

CHANGE_MODE

READOUT_ENABLE
EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

SVX_DATA_OUT[7..0]
READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL

FPGA_CORE_VCC_FAIL

FPGA_IO_VCC_FAIL

H_IPLD

L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LD_SHFT

LVDS_SEQ_STAT[8..1]

INTER_PLD[7..0]

MCM_SHAREL[9..0]

TRIP_CTL_OUT[12..0]

TRIP_READOUT_CTL[12..0]

TRIP_A_PRGOUT

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT

FPGA_DONE
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B

B

C

C

D

D

E

E

F
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G

G

H

H

1 1

2 2

3 3

4 4

10 bit bus for sharing of bits to 
LVDS CPLD of MCM to the right,
viewing the component side of the board.
Does not connect to anything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
BIT59/BIT43
BIT60/BIT44
BIT61/BIT45
BIT62/BIT46
BIT63/BIT47

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28

BIT11/BIT27

BIT10/BIT26
BIT9/BIT25

BIT9/BIT25

BIT8/BIT24

BIT7/BIT23

BIT6/BIT22

BIT5/BIT21

BIT4/BIT20

BIT3/BIT19

BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
BIT6

BIT5

BIT10

BIT9
BIT11

BIT1

BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16

BIT23

BIT22
BIT24

BIT20

BIT21
BIT18

BIT25

BIT17

BIT26

BIT29

BIT34

BIT45

BIT38

BIT37

BIT46

BIT33

BIT44

BIT32

BIT47

BIT36

BIT41

BIT40

BIT35

BIT39

BIT42

BIT43

BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

<OrgAddr4>
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VSVX and LVDS data serializers, MCM #1
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LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0

LVDS_OUT8
LVDS_OUT9

LOW_DISC_IN15

LOW_DISC_IN8
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HIGH_DISC_IN43
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HIGH_DISC_IN34
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HIGH_DISC_IN46

HIGH_DISC_IN35

TRIP_CTL_OUT6

TRIP_CTL_OUT10

TRIP_CTL_OUT1
TRIP_CTL_OUT0

TRIP_CTL_OUT5

TRIP_CTL_OUT7

TRIP_CTL_OUT9

TRIP_CTL_OUT3

TRIP_CTL_OUT11

TRIP_CTL_OUT2

TRIP_CTL_OUT4

TRIP_CTL_OUT8

TRIP_CTL_OUT12

TRIP_READOUT_CTL8

TRIP_READOUT_CTL2

TRIP_READOUT_CTL4

TRIP_READOUT_CTL12

TRIP_READOUT_CTL5

TRIP_READOUT_CTL3

TRIP_READOUT_CTL11

TRIP_READOUT_CTL9
TRIP_READOUT_CTL10

TRIP_READOUT_CTL1

TRIP_READOUT_CTL6
TRIP_READOUT_CTL7

PICDAT5
PICDAT4

PICDAT7

PICDAT2

PICDAT0
PICDAT1

PICDAT3

PICDAT6

LVDS_SEQ_STAT4

LVDS_SEQ_STAT6
LVDS_SEQ_STAT5

LVDS_SEQ_STAT8

LVDS_SEQ_STAT3

LVDS_SEQ_STAT1

LVDS_SEQ_STAT7

PICDAT3

PICDAT7
PICDAT6
PICDAT5
PICDAT4

PICDAT2
PICDAT1
PICDAT0

HIGH_DISC_IN39

MCM_SHARER9

MCM_SHARER1

MCM_SHARER6

MCM_SHARER4

MCM_SHARER2

MCM_SHARER0

MCM_SHARER3

MCM_SHARER7
MCM_SHARER8

MCM_SHARER5

PIPELINE_LE1

PIPELINE_OE1

PIPELINE_LE2

TRIP_READOUT_CTL0

XT_RD_CTL8

XT_RD_CTL11 XT_RD_CTL11

XT_RD_CTL4

XT_RD_CTL5XT_RD_CTL5
XT_RD_CTL4

XT_RD_CTL3

XT_RD_CTL9

XT_RD_CTL6

XT_RD_CTL[12..0]

XT_RD_CTL0 XT_RD_CTL2

XT_RD_CTL10

XT_RD_CTL7

XT_RD_CTL0

XT_RD_CTL8

XT_RD_CTL6

XT_RD_CTL9

XT_RD_CTL2

XT_RD_CTL1

XT_RD_CTL12

XT_RD_CTL7

XT_RD_CTL10

XT_RD_CTL12

XT_RD_CTL3

XT_RD_CTL1

XD62

XD25

XD44

XD71

XD34

XD8

XD8

XD60

XD35

XD35
XD52 XD43

XD61

XD61

XD26

XD62

XD26

XD53

XD17

XD53

XD17

XD52XD7

XD71
XD70XD70

XD25
XD7

XD44

XD60

XD34XD43

XTRIP_CTL_OUT1

XTRIP_CTL_OUT12

XTRIP_CTL_OUT3

XTRIP_CTL_OUT5

XTRIP_CTL_OUT5
XTRIP_CTL_OUT4
XTRIP_CTL_OUT3

XTRIP_CTL_OUT6

XTRIP_CTL_OUT6

XTRIP_CTL_OUT2

XTRIP_CTL_OUT1
XTRIP_CTL_OUT0

XTRIP_CTL_OUT10

XTRIP_CTL_OUT11

XTRIP_CTL_OUT8

XTRIP_CTL_OUT9

XTRIP_CTL_OUT7

XTRIP_CTL_OUT12

XTRIP_CTL_OUT[12..0]

XTRIP_CTL_OUT10

XTRIP_CTL_OUT2

XTRIP_CTL_OUT11

XTRIP_CTL_OUT0

XTRIP_CTL_OUT9

XTRIP_CTL_OUT4

XTRIP_CTL_OUT8

XTRIP_CTL_OUT7

SVX_DATA_OUT7
SVX_DATA_OUT6
SVX_DATA_OUT5
SVX_DATA_OUT4
SVX_DATA_OUT3
SVX_DATA_OUT2
SVX_DATA_OUT1
SVX_DATA_OUT0

PICDAT0
PICDAT1
PICDAT2
PICDAT3

PICDAT6

PICDAT4
PICDAT5

PICDAT7

XD46

XD56

XD59

XD55

XD55

XD57

XD63

XD67

XD54

XD64

XD3

XD69

XD36

XD19

XD24

XD32

XD1

XD71

XD65

XD
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XD25

XD62

XD55

XD14

XD32

XD35

XD20

XD60

XD30

XD44

XD2

XD38

XD26

XD41

XD41
XD49

XD30

XD21

XD9

XD47

XD64

XD38

XD69

XD9

XD45

XD56

XD29

XD53

XD68

XD39

XD46

XD52

XD24

XD61
XD22

XD29

XD33

XD6

XD39

XD4

XD49
XD67

XD30
XD10

XD19

XD0

XD2

XD28

XD16

XD51

XD14

XD1

XD6

XD21

XD10

XD47

XD37XD22

XD29

XD38

XD36

XD42

XD0

XD22

XD15

XD57

XD54

XD45

XD18

XD37

XD33

XD70

XD3

XD20

XD68

XD12

XD27

XD50

XD2

XD28

XD18

XD12

XD4

XD34

XD63

XD47

XD56

XD27

XD11

XD7

XD8

XD50

XD16

XD51

XD20

XD15

XD4

XD42

XD65

XD21

XD43

XD3

XD59

XD17

XD12

XD39

XD11

XD57
XD65
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XD29

PICDAT0
PICDAT1

PICDAT3
PICDAT4
PICDAT5
PICDAT6
PICDAT7

GLOBAL_BOARD_IPLD
GLOBAL_BOARD_IPLD

READOUT_ENABLE

TRiP PRE2ARESETB
TRiP PRE2BRESETB

TRiP PR1
TRiP PIPE_CLK

TRiP PIPE_RESET
TRiP MOVEDATA

TRiP_SKIPB
TRiP_PR2

TRiP DIGRESET
TRiP PRERESET

LOCAL_IPLD_LEFT

ENABLE_SIFT_CLKS

ADC_DATA0
ADC_DATA1
ADC_DATA2
ADC_DATA3
ADC_DATA4
ADC_DATA5
ADC_DATA6
ADC_DATA7
ADC_DATA8
ADC_DATA9

TRiP 'A' DIGENL
TRiP 'A' DIGENU
TRiP 'A' MUXCLK

TRiP 'A' MUXRESETB
TRiP 'B' DIGENL
TRiP 'B' DIGENU
TRiP 'B' MUXCLK

TRiP 'B' MUXRESETB
ADC_A_SEL
ADC_A_CS

ADC_B_SEL
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TRiP PRGCLKB
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ADC REGULATOR ENABLE
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D
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PICDAT[7..0]

LVDS_OUT[9..0]

MCM_SHARER[9..0]

TDI
BSCAN
TMS
TCK

TDO

LD_LVDS_CTL

LD_TST

LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

FPGA_CS
FPGA_CWRT

FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

ADC_DATA[9..0]
SVX_MODE1
SVX_MODE0

CHANGE_MODE

READOUT_ENABLE
EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

SVX_DATA_OUT[7..0]
READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL

FPGA_CORE_VCC_FAIL

FPGA_IO_VCC_FAIL

H_IPLD

L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LD_SHFT

LVDS_SEQ_STAT[8..1]

INTER_PLD[7..0]

MCM_SHAREL[9..0]

TRIP_CTL_OUT[12..0]

TRIP_READOUT_CTL[12..0]

TRIP_A_PRGOUT

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT

FPGA_DONE
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G

H

H

1 1

2 2

3 3

4 4

10 bit bus for sharing of bits to 
LVDS CPLD of MCM to the right,
viewing the component side of the board.
Does not connect to anything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
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TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28
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BIT10/BIT26
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BIT9/BIT25
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BIT7/BIT23

BIT6/BIT22
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BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
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BIT5

BIT10

BIT9
BIT11
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BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16
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BIT22
BIT24

BIT20

BIT21
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BIT29
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BIT42
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BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT
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LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

FPGA_CS
FPGA_CWRT

FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

ADC_DATA[9..0]
SVX_MODE1
SVX_MODE0

CHANGE_MODE

READOUT_ENABLE
EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

SVX_DATA_OUT[7..0]
READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL

FPGA_CORE_VCC_FAIL

FPGA_IO_VCC_FAIL

H_IPLD

L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LD_SHFT

LVDS_SEQ_STAT[8..1]

INTER_PLD[7..0]

MCM_SHAREL[9..0]

TRIP_CTL_OUT[12..0]

TRIP_READOUT_CTL[12..0]

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT

TRIP_A_PRGOUT

FPGA_DONE
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H

1 1

2 2
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4 4

10 bit bus for sharing of bits to 
LVDS CPLD of MCM to the right,
viewing the component side of the board.
Does not connect to anything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
BIT59/BIT43
BIT60/BIT44
BIT61/BIT45
BIT62/BIT46
BIT63/BIT47

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28

BIT11/BIT27

BIT10/BIT26
BIT9/BIT25

BIT9/BIT25

BIT8/BIT24

BIT7/BIT23

BIT6/BIT22

BIT5/BIT21

BIT4/BIT20

BIT3/BIT19

BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
BIT6

BIT5

BIT10

BIT9
BIT11

BIT1

BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16

BIT23

BIT22
BIT24

BIT20

BIT21
BIT18

BIT25

BIT17

BIT26

BIT29

BIT34

BIT45

BIT38

BIT37

BIT46

BIT33

BIT44

BIT32

BIT47

BIT36

BIT41

BIT40

BIT35

BIT39

BIT42

BIT43

BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

<OrgAddr4>
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VSVX and LVDS data serializers, MCM #1

<Cage Code>
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LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0
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LVDS_OUT9

LOW_DISC_IN15
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LOW_DISC_IN4

LOW_DISC_IN11

LOW_DISC_IN1

LOW_DISC_IN3
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HIGH_DISC_IN33

HIGH_DISC_IN47
HIGH_DISC_IN46

HIGH_DISC_IN35

TRIP_CTL_OUT6

TRIP_CTL_OUT10

TRIP_CTL_OUT1
TRIP_CTL_OUT0

TRIP_CTL_OUT5

TRIP_CTL_OUT7

TRIP_CTL_OUT9

TRIP_CTL_OUT3

TRIP_CTL_OUT11

TRIP_CTL_OUT2

TRIP_CTL_OUT4

TRIP_CTL_OUT8

TRIP_CTL_OUT12

TRIP_READOUT_CTL8

TRIP_READOUT_CTL2

TRIP_READOUT_CTL4

TRIP_READOUT_CTL12

TRIP_READOUT_CTL5

TRIP_READOUT_CTL3

TRIP_READOUT_CTL11

TRIP_READOUT_CTL9
TRIP_READOUT_CTL10

TRIP_READOUT_CTL1

TRIP_READOUT_CTL6
TRIP_READOUT_CTL7

PICDAT5
PICDAT4

PICDAT7

PICDAT2

PICDAT0
PICDAT1

PICDAT3

PICDAT6

LVDS_SEQ_STAT4

LVDS_SEQ_STAT6
LVDS_SEQ_STAT5

LVDS_SEQ_STAT8

LVDS_SEQ_STAT3

LVDS_SEQ_STAT1

LVDS_SEQ_STAT7

PICDAT3

PICDAT7
PICDAT6
PICDAT5
PICDAT4

PICDAT2
PICDAT1
PICDAT0

HIGH_DISC_IN39

MCM_SHARER9

MCM_SHARER1

MCM_SHARER6

MCM_SHARER4

MCM_SHARER2

MCM_SHARER0

MCM_SHARER3

MCM_SHARER7
MCM_SHARER8

MCM_SHARER5

PIPELINE_LE1

PIPELINE_OE1

PIPELINE_LE2

TRIP_READOUT_CTL0

XT_RD_CTL8

XT_RD_CTL11 XT_RD_CTL11

XT_RD_CTL4

XT_RD_CTL5XT_RD_CTL5
XT_RD_CTL4

XT_RD_CTL3

XT_RD_CTL9

XT_RD_CTL6

XT_RD_CTL[12..0]

XT_RD_CTL0 XT_RD_CTL2

XT_RD_CTL10

XT_RD_CTL7

XT_RD_CTL0

XT_RD_CTL8

XT_RD_CTL6

XT_RD_CTL9

XT_RD_CTL2

XT_RD_CTL1

XT_RD_CTL12

XT_RD_CTL7

XT_RD_CTL10

XT_RD_CTL12

XT_RD_CTL3

XT_RD_CTL1

XD62

XD25

XD44

XD71

XD34

XD8

XD8

XD60

XD35

XD35
XD52 XD43

XD61

XD61

XD26

XD62

XD26

XD53

XD17

XD53

XD17

XD52XD7

XD71
XD70XD70

XD25
XD7

XD44

XD60

XD34XD43

XTRIP_CTL_OUT1

XTRIP_CTL_OUT12

XTRIP_CTL_OUT3

XTRIP_CTL_OUT5

XTRIP_CTL_OUT5
XTRIP_CTL_OUT4
XTRIP_CTL_OUT3

XTRIP_CTL_OUT6

XTRIP_CTL_OUT6

XTRIP_CTL_OUT2

XTRIP_CTL_OUT1
XTRIP_CTL_OUT0

XTRIP_CTL_OUT10

XTRIP_CTL_OUT11

XTRIP_CTL_OUT8

XTRIP_CTL_OUT9

XTRIP_CTL_OUT7

XTRIP_CTL_OUT12

XTRIP_CTL_OUT[12..0]

XTRIP_CTL_OUT10

XTRIP_CTL_OUT2

XTRIP_CTL_OUT11

XTRIP_CTL_OUT0

XTRIP_CTL_OUT9

XTRIP_CTL_OUT4

XTRIP_CTL_OUT8

XTRIP_CTL_OUT7

PICDAT0
PICDAT1
PICDAT2
PICDAT3

PICDAT6

PICDAT4
PICDAT5

PICDAT7

XD46

XD56

XD59

XD55

XD55

XD57

XD63

XD67

XD54

XD64

XD3

XD69

XD36

XD19

XD24

XD32

XD1

XD71

XD65

XD
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XD25

XD62

XD55

XD14

XD32

XD35

XD20

XD60

XD30

XD44

XD2

XD38

XD26

XD41

XD41
XD49

XD30

XD21

XD9

XD47

XD64

XD38

XD69

XD9

XD45

XD56

XD29

XD53

XD68

XD39

XD46

XD52

XD24

XD61
XD22

XD29

XD33

XD6

XD39

XD4

XD49
XD67

XD30
XD10

XD19

XD0

XD2

XD28

XD16

XD51

XD14

XD1

XD6

XD21

XD10

XD47

XD37XD22

XD29

XD38

XD36

XD42

XD0

XD22

XD15

XD57

XD54

XD45

XD18

XD37

XD33

XD70

XD3

XD20

XD68

XD12

XD27

XD50

XD2

XD28

XD18

XD12

XD4

XD34

XD63

XD47

XD56

XD27

XD11

XD7

XD8

XD50

XD16

XD51

XD20

XD15

XD4

XD42

XD65

XD21

XD43

XD3

XD59

XD17

XD12

XD39

XD11

XD57
XD65

V_LD_SHFT

V_LD_SHFT

ADC_DATA9
ADC_DATA8
ADC_DATA7
ADC_DATA6
ADC_DATA5
ADC_DATA4
ADC_DATA3
ADC_DATA2
ADC_DATA1
ADC_DATA0

SIFT_CLKS4

SIFT_CLKS0
SIFT_CLKS1
SIFT_CLKS2
SIFT_CLKS3

TRIP_PGM_CTL0

TRIP_PGM_CTL2
TRIP_PGM_CTL1

TRIP_PGM_CTL3
TRIP_PGM_CTL4

JTAG[3..0]
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0

JT
AG

1
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2
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AG
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JTAG2
JTAG1
JTAG0
JTAG3

FPGA_CORE_VCC

FPGA_CORE_VCC

FPGA_IO_VCC

FPGA_IO_VCC

PIPELINE_LE2
PIPELINE_LE1
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PICDAT2

XD29

PICDAT0
PICDAT1

PICDAT3
PICDAT4
PICDAT5
PICDAT6
PICDAT7

GLOBAL_BOARD_IPLD
GLOBAL_BOARD_IPLD

READOUT_ENABLE

TRiP PRE2ARESETB
TRiP PRE2BRESETB

TRiP PR1
TRiP PIPE_CLK

TRiP PIPE_RESET
TRiP MOVEDATA

TRiP_SKIPB
TRiP_PR2

TRiP DIGRESET
TRiP PRERESET

LOCAL_IPLD_LEFT

ENABLE_SIFT_CLKS

ADC_DATA0
ADC_DATA1
ADC_DATA2
ADC_DATA3
ADC_DATA4
ADC_DATA5
ADC_DATA6
ADC_DATA7
ADC_DATA8
ADC_DATA9

TRiP 'A' DIGENL
TRiP 'A' DIGENU
TRiP 'A' MUXCLK

TRiP 'A' MUXRESETB
TRiP 'B' DIGENL
TRiP 'B' DIGENU
TRiP 'B' MUXCLK

TRiP 'B' MUXRESETB
ADC_A_SEL
ADC_A_CS

ADC_B_SEL
ADC_B_CS

ADC_CONV_CLK

FREE PIN

VC
CI
NT

TRiP PGRESET
TRiP PRGCONTROL

TRiP PRGCLKB
TRiP_'A' PRGIN

TRiP 'A' PRGOUT
TRiP_'B' PRGIN

TRiP 'B' PRGOUT

FREE PIN

VC
CI
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I,
 G

CK
1
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S

FREE PIN

REGISTER_ASTRB
REGISTER_DSTRB

EV_DLY_FIFO_RCLK
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O 
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T)
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O 
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7)

TRiP REGULATOR 'B' ENABLE
ADC REGULATOR ENABLE

TRiP REGULATOR 'A' ENABLE

LOCAL_IPLD_RIGHT
HORIZONTAL_GLOBAL_IPLD

I/
O 

(D
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I/
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CLOCKGEN0
CLOCKGEN1
CLOCKGEN2
CLOCKGEN3

VERTICAL_IPLD

I/
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 (
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)

VERTICAL_IPLD

CHANGE_MODE
SVX_MODE0
SVX_MODE1

V_LD_SHFT
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)

READOUT_COMPLETE

SVX_DATABUS7
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)
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C6010
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TP1
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TX63
TP11
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10uF

1
2

TX68
TP11

C6008
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U6004
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ENABLE
Vin
GND

Vout
RESET*

TAB_GND

TX61
TP1

1

C6020
0.1 uF

C6021
0.1 uF

C6002
0.1 uF

R60010
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PICDAT[7..0]

LVDS_OUT[9..0]

MCM_SHARER[9..0]

TDI
BSCAN
TMS
TCK

TDO

LD_LVDS_CTL

LD_TST

LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

FPGA_CS
FPGA_CWRT

FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

ADC_DATA[9..0]
SVX_MODE1
SVX_MODE0

CHANGE_MODE

READOUT_ENABLE
EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

SVX_DATA_OUT[7..0]
READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL

FPGA_CORE_VCC_FAIL

FPGA_IO_VCC_FAIL

H_IPLD

L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LD_SHFT

LVDS_SEQ_STAT[8..1]

INTER_PLD[7..0]

MCM_SHAREL[9..0]

TRIP_CTL_OUT[12..0]

TRIP_READOUT_CTL[12..0]

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT

TRIP_A_PRGOUT

FPGA_DONE



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

10 bit bus for sharing of bits to 
LVDS CPLD of MCM to the right,
viewing the component side of the board.
Does not connect to anything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
BIT59/BIT43
BIT60/BIT44
BIT61/BIT45
BIT62/BIT46
BIT63/BIT47

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28

BIT11/BIT27

BIT10/BIT26
BIT9/BIT25

BIT9/BIT25

BIT8/BIT24

BIT7/BIT23

BIT6/BIT22

BIT5/BIT21

BIT4/BIT20

BIT3/BIT19

BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
BIT6

BIT5

BIT10

BIT9
BIT11

BIT1

BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16

BIT23

BIT22
BIT24

BIT20

BIT21
BIT18

BIT25

BIT17

BIT26

BIT29

BIT34

BIT45

BIT38

BIT37

BIT46

BIT33

BIT44

BIT32

BIT47

BIT36

BIT41

BIT40

BIT35

BIT39

BIT42

BIT43

BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

<OrgAddr4>
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VSVX and LVDS data serializers, MCM #1

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of
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PICDAT2

XD29

PICDAT0
PICDAT1

PICDAT3
PICDAT4
PICDAT5
PICDAT6
PICDAT7

GLOBAL_BOARD_IPLD
GLOBAL_BOARD_IPLD

READOUT_ENABLE

TRiP PRE2ARESETB
TRiP PRE2BRESETB

TRiP PR1
TRiP PIPE_CLK

TRiP PIPE_RESET
TRiP MOVEDATA

TRiP_SKIPB
TRiP_PR2

TRiP DIGRESET
TRiP PRERESET

LOCAL_IPLD_LEFT

ENABLE_SIFT_CLKS

ADC_DATA0
ADC_DATA1
ADC_DATA2
ADC_DATA3
ADC_DATA4
ADC_DATA5
ADC_DATA6
ADC_DATA7
ADC_DATA8
ADC_DATA9

TRiP 'A' DIGENL
TRiP 'A' DIGENU
TRiP 'A' MUXCLK

TRiP 'A' MUXRESETB
TRiP 'B' DIGENL
TRiP 'B' DIGENU
TRiP 'B' MUXCLK

TRiP 'B' MUXRESETB
ADC_A_SEL
ADC_A_CS

ADC_B_SEL
ADC_B_CS

ADC_CONV_CLK

FREE PIN

VC
CI
NT

TRiP PGRESET
TRiP PRGCONTROL

TRiP PRGCLKB
TRiP_'A' PRGIN

TRiP 'A' PRGOUT
TRiP_'B' PRGIN

TRiP 'B' PRGOUT

FREE PIN

VC
CI
NT

VC
CI
NT

I,
 G

CK
1

TM
S

FREE PIN

REGISTER_ASTRB
REGISTER_DSTRB

EV_DLY_FIFO_RCLK
EV_DLY_FIFO_OE
EV_DLY_FIFO_RE

PIPELINE LATCH 'A' OUTPUT ENABLE
PIPELINE LATCH 'A' LATCH ENABLE

Vc
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VC
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NT
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M1M0
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NE
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co

PIPELINE LATCH 'B' LATCH ENABLE

I/
O 

(I
NI

T)
I/

O 
(D

7)

TRiP REGULATOR 'B' ENABLE
ADC REGULATOR ENABLE

TRiP REGULATOR 'A' ENABLE

LOCAL_IPLD_RIGHT
HORIZONTAL_GLOBAL_IPLD

I/
O 

(D
6)

I/
O 

(D
5)

CLOCKGEN0
CLOCKGEN1
CLOCKGEN2
CLOCKGEN3

VERTICAL_IPLD

I/
O,

 (
D4

)

VERTICAL_IPLD

CHANGE_MODE
SVX_MODE0
SVX_MODE1

V_LD_SHFT

I/
O,
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)

READOUT_COMPLETE

SVX_DATABUS7
SVX_DATABUS6
SVX_DATABUS5
SVX_DATABUS4

I/
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)
I/
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)
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XD44

I/
O,

 (
DI

N,
DO

)
I/

O,
 (

DO
UT

,B
US

Y)
I/
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TX75
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TX77
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U7004

TPS72525KTTT
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ENABLE
Vin
GND

Vout
RESET*

TAB_GND

C7014
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TX78
TP11

C7020
0.1 uF

FP71
TP1
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TX71
TP1
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U7003
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IN1
IN2

OUT1
OUT2
OUT3

EN
GND OC*

C7002
0.1 uF

PICDAT[7..0]

LVDS_OUT[9..0]

MCM_SHARER[9..0]

TDI
BSCAN
TMS
TCK

TDO

LD_LVDS_CTL

LD_TST

LD_STAT

LOW_DISC_IN[15..0]

POWER_ON_RESET*

FPGA_CS
FPGA_CWRT

FPGA_PGM

FPGA_INIT

FPGA_CCLK

HIGH_DISC_IN[47..32]

ADC_DATA[9..0]
SVX_MODE1
SVX_MODE0

CHANGE_MODE

READOUT_ENABLE
EV_DLY_FIFO_RE
EV_DLY_FIFO_OE

EV_DLY_FIFO_RCLK

CLK_53
CLK_61
XING_CLK

SIFT_CLKS[4..0]

SVX_DATA_OUT[7..0]
READOUT_COMPLETE_OUT

FPGA_ASTRB
FPGA_DSTRB

FPGA_PWR_ENBL

FPGA_CORE_VCC_FAIL

FPGA_IO_VCC_FAIL

H_IPLD

L_IPLD_L
L_IPLD_R

ENABLE_SIFT_CLKS

LD_SHFT

LVDS_SEQ_STAT[8..1]

INTER_PLD[7..0]

MCM_SHAREL[9..0]

TRIP_CTL_OUT[12..0]

TRIP_READOUT_CTL[12..0]

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT

TRIP_A_PRGOUT

FPGA_DONE



A
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B

B

C

C

D

D

E

E
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G

G

H

H

1 1

2 2

3 3

4 4

LVDS bus contains, on average, 9 bits
of data plus one bit of board status
every 53MHZ clock tick.  Status
information may be obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM power or digital
status), or via eight-bit data loaded
from microprocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the clock generator.

LD_TST is a flag that also comes from the clock
generator.  It indicates that the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is asserted the seven bit 
pattern previously written by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

Buffer between data bus and
progam pins enabled only when
programming or performing program
readback, the only times that
FPGA_CS is low.

BIT0

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

BIT9

BIT10

BIT11

BIT12

BIT13

BIT14

BIT15

BIT0/BIT16
BIT1/BIT17
BIT2/BIT18
BIT3/BIT19
BIT4/BIT20
BIT5/BIT21
BIT6/BIT22
BIT7/BIT23

BIT8/BIT24

BIT10/BIT26
BIT11/BIT27
BIT12/BIT28
BIT13/BIT29
BIT14/BIT30
BIT15/BIT31

BIT32
BIT33

BIT34

BIT35

BIT36

BIT37

BIT38

BIT39

BIT40

BIT41

BIT42
BIT43

BIT44
BIT45

BIT46
BIT47

BIT48/BIT32
BIT49/BIT33
BIT50/BIT34
BIT51/BIT35
BIT52/BIT36
BIT53/BIT37
BIT54/BIT38
BIT55/BIT39

BIT56/BIT40
BIT57/BIT41
BIT58/BIT42
BIT59/BIT43
BIT60/BIT44
BIT61/BIT45
BIT62/BIT46
BIT63/BIT47

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

BIT62/BIT46
BIT63/BIT47
BIT60/BIT44
BIT61/BIT45
BIT59/BIT43
BIT58/BIT42

BIT57/BIT41

BIT56/BIT40

BIT55/BIT39

BIT54/BIT38

BIT53/BIT37

BIT52/BIT36

BIT51/BIT35

BIT50/BIT34

BIT49/BIT33
BIT48/BIT32

BIT15/BIT31

BIT14/BIT30

BIT13/BIT29

BIT12/BIT28

BIT11/BIT27

BIT10/BIT26
BIT9/BIT25

BIT9/BIT25

BIT8/BIT24

BIT7/BIT23

BIT6/BIT22

BIT5/BIT21

BIT4/BIT20

BIT3/BIT19

BIT2/BIT18

BIT1/BIT17

BIT0/BIT16

BIT4

BIT12
BIT14

BIT2

BIT8

BIT3

BIT15

BIT7
BIT6

BIT5

BIT10

BIT9
BIT11

BIT1

BIT13

BIT0

BIT19

BIT31

BIT28
BIT30

BIT27

BIT16

BIT23

BIT22
BIT24

BIT20

BIT21
BIT18

BIT25

BIT17

BIT26

BIT29

BIT34

BIT45

BIT38

BIT37

BIT46

BIT33

BIT44

BIT32

BIT47

BIT36

BIT41

BIT40

BIT35

BIT39

BIT42

BIT43

BIT60

BIT48

BIT62
BIT63

BIT59

BIT50

BIT51

BIT61

BIT49

BIT55
BIT58

BIT53

BIT56
BIT57

BIT52
BIT54

Xilinx JTAG dongle connector

Bypass/Decouple for FPGA core
voltage

Bypass/Decouple for FPGA I/O voltage

Bypass/Decouple for CPLD

Place adjacent
to regulator
input.

Place adjacent to
regulator output.

Connects to FPGA pin elsewhere
on this page!

Connects to FPGA pins elsewhere
on this page!

Connects to latch
pins elsewhere on
this page!

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

"Resistor" pads allow for connection of optional drop
diode or resistor in case we have to adjust the
threshold of the first latch to compensate for TRiP
idiosyncracies.

Test points to allow
for later misuse of
FPGA pins.

BIT59/BIT43

BIT1/BIT17

BIT15/BIT31

BIT54/BIT38

BIT10/BIT26

BIT12/BIT28

BIT50/BIT34

BIT13/BIT29

BIT14/BIT30

BIT51/BIT35

BIT60/BIT44

BIT11/BIT27

BIT61/BIT45

BIT56/BIT40

BIT0/BIT16

BIT49/BIT33

BIT7/BIT23

BIT55/BIT39

BIT6/BIT22

BIT57/BIT41
BIT58/BIT42

BIT8/BIT24

BIT53/BIT37

BIT48/BIT32

BIT4/BIT20

BIT62/BIT46

BIT5/BIT21

BIT63/BIT47

BIT2/BIT18

BIT52/BIT36

BIT9/BIT25

BIT3/BIT19

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

TESTPOINT

<OrgAddr4>
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VSVX and LVDS data serializers, MCM #1

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0

LVDS_OUT8
LVDS_OUT9

LOW_DISC_IN15

LOW_DISC_IN8

LOW_DISC_IN7

LOW_DISC_IN0

LOW_DISC_IN13
LOW_DISC_IN14

LOW_DISC_IN9

LOW_DISC_IN4

LOW_DISC_IN11

LOW_DISC_IN1

LOW_DISC_IN3

LOW_DISC_IN5

LOW_DISC_IN10

LOW_DISC_IN2

LOW_DISC_IN12

LOW_DISC_IN6

HIGH_DISC_IN32

HIGH_DISC_IN43

HIGH_DISC_IN37
HIGH_DISC_IN36

HIGH_DISC_IN44

HIGH_DISC_IN38

HIGH_DISC_IN40

HIGH_DISC_IN42
HIGH_DISC_IN41

HIGH_DISC_IN45

HIGH_DISC_IN34
HIGH_DISC_IN33

HIGH_DISC_IN47
HIGH_DISC_IN46

HIGH_DISC_IN35

TRIP_CTL_OUT6

TRIP_CTL_OUT10

TRIP_CTL_OUT1
TRIP_CTL_OUT0

TRIP_CTL_OUT5

TRIP_CTL_OUT7

TRIP_CTL_OUT9

TRIP_CTL_OUT3

TRIP_CTL_OUT11

TRIP_CTL_OUT2

TRIP_CTL_OUT4

TRIP_CTL_OUT8

TRIP_CTL_OUT12

TRIP_READOUT_CTL8

TRIP_READOUT_CTL2

TRIP_READOUT_CTL4

TRIP_READOUT_CTL12

TRIP_READOUT_CTL5

TRIP_READOUT_CTL3

TRIP_READOUT_CTL11

TRIP_READOUT_CTL9
TRIP_READOUT_CTL10

TRIP_READOUT_CTL1

TRIP_READOUT_CTL6
TRIP_READOUT_CTL7

PICDAT5
PICDAT4

PICDAT7

PICDAT2

PICDAT0
PICDAT1

PICDAT3

PICDAT6

LVDS_SEQ_STAT4

LVDS_SEQ_STAT6
LVDS_SEQ_STAT5

LVDS_SEQ_STAT8

LVDS_SEQ_STAT3

LVDS_SEQ_STAT1

LVDS_SEQ_STAT7

PICDAT3

PICDAT7
PICDAT6
PICDAT5
PICDAT4

PICDAT2
PICDAT1
PICDAT0

HIGH_DISC_IN39

PIPELINE_LE1

PIPELINE_OE1

PIPELINE_LE2

TRIP_READOUT_CTL0

XT_RD_CTL8

XT_RD_CTL11 XT_RD_CTL11

XT_RD_CTL4

XT_RD_CTL5XT_RD_CTL5
XT_RD_CTL4

XT_RD_CTL3

XT_RD_CTL9

XT_RD_CTL6

XT_RD_CTL[12..0]

XT_RD_CTL0 XT_RD_CTL2

XT_RD_CTL10

XT_RD_CTL7

XT_RD_CTL0

XT_RD_CTL8

XT_RD_CTL6

XT_RD_CTL9

XT_RD_CTL2

XT_RD_CTL1

XT_RD_CTL12

XT_RD_CTL7

XT_RD_CTL10

XT_RD_CTL12

XT_RD_CTL3

XT_RD_CTL1

XD62

XD25

XD44

XD71

XD34

XD8

XD8

XD60

XD35

XD35
XD52 XD43

XD61

XD61

XD26

XD62

XD26

XD53

XD17

XD53

XD17

XD52XD7

XD71
XD70XD70

XD25
XD7

XD44

XD60

XD34XD43

XTRIP_CTL_OUT1

XTRIP_CTL_OUT12

XTRIP_CTL_OUT3

XTRIP_CTL_OUT5

XTRIP_CTL_OUT5
XTRIP_CTL_OUT4
XTRIP_CTL_OUT3

XTRIP_CTL_OUT6

XTRIP_CTL_OUT6

XTRIP_CTL_OUT2

XTRIP_CTL_OUT1
XTRIP_CTL_OUT0

XTRIP_CTL_OUT10

XTRIP_CTL_OUT11

XTRIP_CTL_OUT8

XTRIP_CTL_OUT9

XTRIP_CTL_OUT7

XTRIP_CTL_OUT12

XTRIP_CTL_OUT[12..0]

XTRIP_CTL_OUT10

XTRIP_CTL_OUT2

XTRIP_CTL_OUT11

XTRIP_CTL_OUT0

XTRIP_CTL_OUT9

XTRIP_CTL_OUT4

XTRIP_CTL_OUT8

XTRIP_CTL_OUT7

SVX_DATA_OUT7
SVX_DATA_OUT6
SVX_DATA_OUT5
SVX_DATA_OUT4
SVX_DATA_OUT3
SVX_DATA_OUT2
SVX_DATA_OUT1
SVX_DATA_OUT0

PICDAT0
PICDAT1
PICDAT2
PICDAT3

PICDAT6

PICDAT4
PICDAT5

PICDAT7

XD46

XD56

XD59

XD55

XD55

XD57

XD63

XD67

XD54

XD64

XD3

XD69

XD36

XD19

XD24

XD32

XD1

XD71

XD65

XD
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XD25

XD62

XD55

XD14

XD32

XD35

XD20

XD60

XD30

XD44

XD2

XD38

XD26

XD41

XD41
XD49

XD30

XD21

XD9

XD47

XD64

XD38

XD69

XD9

XD45

XD56

XD29

XD53

XD68

XD39

XD46

XD52

XD24

XD61
XD22

XD29

XD33

XD6

XD39

XD4

XD49
XD67

XD30
XD10

XD19

XD0

XD2

XD28

XD16

XD51

XD14

XD1

XD6

XD21

XD10

XD47

XD37XD22

XD29

XD38

XD36

XD42

XD0

XD22

XD15

XD57

XD54

XD45

XD18

XD37

XD33

XD70

XD3

XD20

XD68

XD12

XD27

XD50

XD2

XD28

XD18

XD12

XD4

XD34

XD63

XD47

XD56

XD27

XD11

XD7

XD8

XD50

XD16

XD51

XD20

XD15

XD4

XD42

XD65

XD21

XD43

XD3

XD59

XD17

XD12

XD39

XD11

XD57
XD65

V_LD_SHFT

V_LD_SHFT

ADC_DATA9
ADC_DATA8
ADC_DATA7
ADC_DATA6
ADC_DATA5
ADC_DATA4
ADC_DATA3
ADC_DATA2
ADC_DATA1
ADC_DATA0

SIFT_CLKS4

SIFT_CLKS0
SIFT_CLKS1
SIFT_CLKS2
SIFT_CLKS3

TRIP_PGM_CTL0

TRIP_PGM_CTL2
TRIP_PGM_CTL1

TRIP_PGM_CTL3
TRIP_PGM_CTL4

JTAG[3..0]

JT
AG
0

JT
AG

1
JT

AG
2

JT
AG
3

JTAG2
JTAG1
JTAG0
JTAG3

FPGA_CORE_VCC

FPGA_CORE_VCC

FPGA_IO_VCC

FPGA_IO_VCC

PIPELINE_LE2
PIPELINE_LE1
PIPELINE_OE1

LVDS_SEQ_STAT2

XD47

XD30

XD61

XD65

XD52

XD43

XD39

XD57

XD22

XD71
XD70

XD2

XD25
XD8

XD29

XD20

XD38

XD62

XD26

XD44

XD21

XD12

XD17

XD7

XD35

XD55

XD34
XD60

XD56

XD3

XD4

XD53

INTER_PLD0
INTER_PLD1
INTER_PLD2
INTER_PLD3
INTER_PLD4
INTER_PLD5
INTER_PLD6
INTER_PLD7

MCM_SHAREL7

MCM_SHAREL0

MCM_SHAREL5

MCM_SHAREL2

MCM_SHAREL4

MCM_SHAREL8

MCM_SHAREL3

MCM_SHAREL9
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

1553 interface side

Microcontroller Side

FLASH_RAM addressing:  
19 total bytes, 2048 sectors.  Low 8 bits of flash address
come from low 8 bits of DPRAM addressing bus.
Upper 11 bits (sector address) come from 8-bit latch PLUS
three bits direct from microcontroller.

Byte within sector
Sector address
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R/W* R
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Parts on this page, if
installed, are installed onto
left-handed boards ONLY.
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LVDS Drivers for Left-Hand Insertion
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L_LINK1_D0+
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L_LINK4_D0-
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0.1 uF

C272
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 4:  PRGIN to TRiP B
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 6:  PRGOUT from TRiP B
Bit 5:  PRGIN to TRiP B
Bit 4:  PRGOUT from TRiP A
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V
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D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Monday, April 26, 2004
21 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 1and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

TRIP_CTL_IN10

TRIP_CTL_IN12

TRIP_CTL_IN11

ADC_D1
ADC_D2

ADC_D5
ADC_D4

ADC_D9

ADC_D0

ADC_D3
ADC_D2

ADC_D5

ADC_D1

ADC_D7

ADC_D8

ADC_D4

ADC_D8

ADC_D3

ADC_D7

ADC_D9

ADC_D6

ADC_D6

ADC_D0

TRIP_PGM_CTL4

LOW_DISC_OUT5

HIGH_DISC_OUT9

LOW_DISC_OUT2

LOW_DISC_OUT8

HIGH_DISC_OUT5

HIGH_DISC_OUT3

LOW_DISC_OUT15

HIGH_DISC_OUT2

HIGH_DISC_OUT7

LOW_DISC_OUT11

LOW_DISC_OUT7

HIGH_DISC_OUT1

HIGH_DISC_OUT11

LOW_DISC_OUT14

HIGH_DISC_OUT0

LOW_DISC_OUT6

LOW_DISC_OUT1

LOW_DISC_OUT10

TRIP_PGM_CTL1

HIGH_DISC_OUT4

LOW_DISC_OUT0

HIGH_DISC_OUT10

LOW_DISC_OUT13
LOW_DISC_OUT12

HIGH_DISC_OUT6

TRIP_A_VDD

LOW_DISC_OUT3

HIGH_DISC_OUT12

HIGH_DISC_OUT8

TRIP_PGM_CTL2

HIGH_DISC_OUT14
HIGH_DISC_OUT13

LOW_DISC_OUT9

HIGH_DISC_OUT15

LOW_DISC_OUT4

TRIP_PGM_CTL0

TR
IP

_F
B0

TR
IP

_F
B1

TR
IP

_F
B2

TR
IP

_F
B3

TR
IP

_F
B4

TR
IP

_F
B5

TR
IP

_F
B7

TR
IP

_F
B8

TR
IP

_F
B9

TR
IP

_F
B6

TRIP_CTL_IN5

TRIP_CTL_IN9

TRIP_CTL_IN2

TRIP_CTL_IN7

TRIP_CTL_IN0

TRIP_CTL_IN3
TRIP_CTL_IN4

TRIP_CTL_IN6

TRIP_CTL_IN8

TRIP_CTL_IN1

T
R

IP
_F

B
0

T
R

IP
_F

B
1

T
R

IP
_F

B
2

T
R

IP
_F

B
3

TR
IP

_F
B4

TR
IP

_F
B6

TR
IP

_F
B7

TR
IP

_F
B5

TR
IP

_F
B9

TR
IP

_F
B8

TRIP_READOUT_CTL_IN12

MCM_QIN20

MCM_QIN9

MCM_QIN17

MCM_QIN14

MCM_QIN3

MCM_QIN31

MCM_QIN12

MCM_QIN27

MCM_QIN8

MCM_QIN24

MCM_QIN26

MCM_QIN2

MCM_QIN30

MCM_QIN25

MCM_QIN21

MCM_QIN4

MCM_QIN18

MCM_QIN7

MCM_QIN22
MCM_QIN23

MCM_QIN1

MCM_QIN11

MCM_QIN0

MCM_QIN28

MCM_QIN10

MCM_QIN5

MCM_QIN13

MCM_QIN29

MCM_QIN6

MCM_QIN19

MCM_QIN15
MCM_QIN16

MCM_QIN53

MCM_QIN62

MCM_QIN50

MCM_QIN35

MCM_QIN41

MCM_QIN60

MCM_QIN52

MCM_QIN33

MCM_QIN59

MCM_QIN51

MCM_QIN32

MCM_QIN61

MCM_QIN55

MCM_QIN36

MCM_QIN39

MCM_QIN37

MCM_QIN45

MCM_QIN38

MCM_QIN42

MCM_QIN48

MCM_QIN34

MCM_QIN43

MCM_QIN54

MCM_QIN49

MCM_QIN44

MCM_QIN57

MCM_QIN46

MCM_QIN40

MCM_QIN63

MCM_QIN58

MCM_QIN56

MCM_QIN47

TRIP_READOUT_CTL_IN9

TRIP_READOUT_CTL_IN10

TRIP_READOUT_CTL_IN7

TRIP_READOUT_CTL_IN4
TRIP_READOUT_CTL_IN5

TRIP_READOUT_CTL_IN6

TRIP_READOUT_CTL_IN3

TRIP_READOUT_CTL_IN8

TRIP_READOUT_CTL_IN1

TRIP_READOUT_CTL_IN2

TRIP_READOUT_CTL_IN11

TRIP_READOUT_CTL_IN0

TRIP_PGM_CTL3

TRIP_FB[9..0]

ADC_VDDA

ADC_VDDA

TRIP_B_VDD

+3.3V_A

+3.3V_A

A

A

+3.3V_A

A A

A

A

A D

A

A

A

D

A

D

A

A

A

D

A

D

A

A

A

AAA

A

+3.3V

+3.3V

D

A A A A AAA A AA

A

A

A

A

AA

A

A

A

A

A

A

A

A

A

A

AA

AA

+ C2521

10uF

R2506

698K

1 2

R2511

16.9K, 0.1%

C2515

0.1uF

C2519
2.2UF

C2501
2.2UF

R2512

16.2K, 0.1%

C2514

0.1uF
C2507

2.2UF

C2512

0.1uF

R2504

7.5K

1
2

C2509

0.1uF

R2508

7.5K

1
2

C2527

0.1uF
C2528

32pF

C2522

0.1uF

U2505

97
98
99

100
1
2
3
4
5
6
7
8
9

10
11
12
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

95 93 89 88

10
1

96 9130

31

32

33

34353637 3840

41
42
43 44
45

73
72
71
70
69
68
67
66

56 55

54

53

52

51

64
63
62
61
60
59

58
57

65

87

86
85

84

83
82

81
80
79
78
77
76

74
75

1392

39
46
47
48
49
50
90
94

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

11
8

11
9

12
0

12
1

12
2

12
3

12
4

12
5

Q_IN_0
Q_IN_1
Q_IN_2
Q_IN_3
Q_IN_4
Q_IN_5
Q_IN_6
Q_IN_7
Q_IN_8
Q_IN_9
Q_IN_10
Q_IN_11
Q_IN_12
Q_IN_13
Q_IN_14
Q_IN_15
Q_IN_16
Q_IN_17
Q_IN_18
Q_IN_19
Q_IN_20
Q_IN_21
Q_IN_22
Q_IN_23
Q_IN_24
Q_IN_25
Q_IN_26
Q_IN_27
Q_IN_28
Q_IN_29
Q_IN_30
Q_IN_31

VD
DA

VD
DD

P

VD
DD

VD
DD

GN
D_
PA
D

VD
DA

QV
DD

VD
DA

QIN<32>

VD
DA

INJECTIN

VT
H

VR
EF

VB
BP

1
VB

BP
0

RE
FR

ES

VD
DD

PRGRESET
PRGCONTROL
PRGIN PRGOUT
PRGCLKB

DISC8
DISC9

DISC10
DISC11
DISC12
DISC13
DISC14
DISC15

VD
DA

P

VD
DA

MUXBUFOUT_U

VD
DA

MUXBUFOUT_L

BI
AS

PR2
SKIPB
MOVEDATA
PIPE_RESET
PIPE_CLK
PR1

MUXCLK
MUXRESETB

VD
DD

PRERESET

PRE2BRESETB
PRE2ARESETB

DIGRESETB

DIGENU
DIGENL

DISC0
DISC1
DISC2
DISC3
DISC4
DISC5

DISC7
DISC6

VD
DA

VD
DA

UNUSED_1
UNUSED_2
UNUSED_3
UNUSED_4
UNUSED_5
UNUSED_6
UNUSED_7
UNUSED_8

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

R2513

16.9K, 0.1%

C2510

0.1uF

C2518

0.1uF

C2530
0.1uF

C2526
0.1uF

C2531

0.1uF

R2501

16.0K, 0.1%

+ C2524

10uF

C2523
0.1uF

C2504
10uF

U2501

TPS79301

1

2
3

4
5
6

IN

GND
ENBL

BYP
FB

OUT

U2500

TPS79301

1

2
3

4
5
6

IN

GND
ENBL

BYP
FB

OUT

C2508
10uF

C2541

0.1uF

C2525

0.1uF

+ C2529
10uF

R2502

698K

12

C2535

0.1uF

C2516

0.1uF

R2500

16.0K, 0.1%

R2510

16.2K, 0.1%

C2513

0.1uF

C2517

0.1uF

R2505
0

R2507
2.5K

1
2

U2502

97
98
99

100
1
2
3
4
5
6
7
8
9

10
11
12
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

95 93 89 88

10
1

96 9130

31

32

33

34353637 3840

41
42
43 44
45

73
72
71
70
69
68
67
66

56 55

54

53

52

51

64
63
62
61
60
59

58
57

65

87

86
85

84

83
82

81
80
79
78
77
76

74
75

1392

39
46
47
48
49
50
90
94

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

11
8

11
9

12
0

12
1

12
2

12
3

12
4

12
5

Q_IN_0
Q_IN_1
Q_IN_2
Q_IN_3
Q_IN_4
Q_IN_5
Q_IN_6
Q_IN_7
Q_IN_8
Q_IN_9
Q_IN_10
Q_IN_11
Q_IN_12
Q_IN_13
Q_IN_14
Q_IN_15
Q_IN_16
Q_IN_17
Q_IN_18
Q_IN_19
Q_IN_20
Q_IN_21
Q_IN_22
Q_IN_23
Q_IN_24
Q_IN_25
Q_IN_26
Q_IN_27
Q_IN_28
Q_IN_29
Q_IN_30
Q_IN_31

VD
DA

VD
DD

P

VD
DD

VD
DD

GN
D_

PA
D

VD
DA

QV
DD

VD
DA

QIN<32>

VD
DA

INJECTIN

VT
H

VR
EF

VB
BP

1
VB

BP
0

RE
FR

ES

VD
DD

PRGRESET
PRGCONTROL
PRGIN PRGOUT
PRGCLKB

DISC8
DISC9

DISC10
DISC11
DISC12
DISC13
DISC14
DISC15

VD
DA

P

VD
DA

MUXBUFOUT_U

VD
DA

MUXBUFOUT_L

BI
AS

PR2
SKIPB
MOVEDATA
PIPE_RESET
PIPE_CLK
PR1

MUXCLK
MUXRESETB

VD
DD

PRERESET

PRE2BRESETB
PRE2ARESETB

DIGRESETB

DIGENU
DIGENL

DISC0
DISC1
DISC2
DISC3
DISC4
DISC5

DISC7
DISC6

VD
DA

VD
DA

UNUSED_1
UNUSED_2
UNUSED_3
UNUSED_4
UNUSED_5
UNUSED_6
UNUSED_7
UNUSED_8

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

+ C2539
10uF

+ C2532

10uF

+ C2534

10uF

C2500
10uF

C2502
2.2UF

C2520
2.2UF

U2504

AD9201

12
2023

13

14

15

16
17

21

26
27

28

18

19

22

24

25

3
4
5
6
7
8
9
10
11
12

GNDDVDD
AGNDAVDD

SEL

CLK

SLEEP

INAI
INBI

REFSENSE

INBQ
INAQ

CS

REFTI

REFBI

VREF

REFBQ

REFTQ

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9

U2503

TPS79301

1

2
3

4
5
6

IN

GND
ENBL

BYP
FB

OUT

C2536
0.1uF

C2537
0.1uF

C2542
32pF

R2503
2.5K

1
2

C2511

0.1uF

C2543
.01 UF

C2506
.01 UF

C2540
0.1uF

C2505
2.2UF

U2506

AD9201

12
2023

13

14

15

16
17

21

26
27

28

18

19

22

24

25

3
4
5
6
7
8
9
10
11
12

GNDDVDD
AGNDAVDD

SEL

CLK

SLEEP

INAI
INBI

REFSENSE

INBQ
INAQ

CS

REFTI

REFBI

VREF

REFBQ

REFTQ

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9

R2509
0

C2533

0.1uF

C2503
.01 UF

C2538

0.1uF

MCM_QIN[63..0]

TRIP_CTL_IN[12..0]

TRIP_READOUT_CTL_IN[12..0]
ADC_D[9..0]

LOW_DISC_OUT[15..0]

HIGH_DISC_OUT[15..0]

TRIP_A_PRGOUT

TRIP_B_PRGOUT

TRIP_PGM_CTL[4..0]



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 6:  PRGOUT from TRiP B
Bit 5:  PRGIN to TRiP B
Bit 4:  PRGOUT from TRiP A
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 6:  PRGOUT from TRiP B
Bit 5:  PRGIN to TRiP B
Bit 4:  PRGOUT from TRiP A
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 6:  PRGOUT from TRiP B
Bit 5:  PRGIN to TRiP B
Bit 4:  PRGOUT from TRiP A
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V

<OrgAddr4>

C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Monday, April 26, 2004
21 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 1and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

TRIP_CTL_IN10

TRIP_CTL_IN12

TRIP_CTL_IN11

ADC_D1
ADC_D2

ADC_D5
ADC_D4

ADC_D9

ADC_D0

ADC_D3
ADC_D2

ADC_D5

ADC_D1

ADC_D7

ADC_D8

ADC_D4

ADC_D8

ADC_D3

ADC_D7

ADC_D9

ADC_D6

ADC_D6

ADC_D0

TRIP_PGM_CTL4

LOW_DISC_OUT5

HIGH_DISC_OUT9

LOW_DISC_OUT2

LOW_DISC_OUT8

HIGH_DISC_OUT5

HIGH_DISC_OUT3

LOW_DISC_OUT15

HIGH_DISC_OUT2

HIGH_DISC_OUT7

LOW_DISC_OUT11

LOW_DISC_OUT7

HIGH_DISC_OUT1

HIGH_DISC_OUT11

LOW_DISC_OUT14

HIGH_DISC_OUT0

LOW_DISC_OUT6

LOW_DISC_OUT1

LOW_DISC_OUT10

TRIP_PGM_CTL1

HIGH_DISC_OUT4

LOW_DISC_OUT0

HIGH_DISC_OUT10

LOW_DISC_OUT13
LOW_DISC_OUT12

HIGH_DISC_OUT6

TRIP_A_VDD

LOW_DISC_OUT3

HIGH_DISC_OUT12

HIGH_DISC_OUT8

TRIP_PGM_CTL2

HIGH_DISC_OUT14
HIGH_DISC_OUT13

LOW_DISC_OUT9

HIGH_DISC_OUT15

LOW_DISC_OUT4

TRIP_PGM_CTL0

TR
IP

_F
B0

TR
IP

_F
B1

TR
IP

_F
B2

TR
IP

_F
B3

TR
IP

_F
B4

TR
IP

_F
B5

TR
IP

_F
B7

TR
IP

_F
B8

TR
IP

_F
B9

TR
IP

_F
B6

TRIP_CTL_IN5

TRIP_CTL_IN9

TRIP_CTL_IN2

TRIP_CTL_IN7

TRIP_CTL_IN0

TRIP_CTL_IN3
TRIP_CTL_IN4

TRIP_CTL_IN6

TRIP_CTL_IN8

TRIP_CTL_IN1

T
R

IP
_F

B
0

T
R

IP
_F

B
1

T
R

IP
_F

B
2

T
R

IP
_F

B
3

TR
IP

_F
B4

TR
IP

_F
B6

TR
IP

_F
B7

TR
IP

_F
B5

TR
IP

_F
B9

TR
IP

_F
B8

TRIP_FB[9..0]

TRIP_READOUT_CTL_IN12

MCM_QIN20

MCM_QIN9

MCM_QIN17

MCM_QIN14

MCM_QIN3

MCM_QIN31

MCM_QIN12

MCM_QIN27

MCM_QIN8

MCM_QIN24

MCM_QIN26

MCM_QIN2

MCM_QIN30

MCM_QIN25

MCM_QIN21

MCM_QIN4

MCM_QIN18

MCM_QIN7

MCM_QIN22
MCM_QIN23

MCM_QIN1

MCM_QIN11

MCM_QIN0

MCM_QIN28

MCM_QIN10

MCM_QIN5

MCM_QIN13

MCM_QIN29

MCM_QIN6

MCM_QIN19

MCM_QIN15
MCM_QIN16

MCM_QIN53

MCM_QIN62

MCM_QIN50

MCM_QIN35

MCM_QIN41

MCM_QIN60

MCM_QIN52

MCM_QIN33

MCM_QIN59

MCM_QIN51

MCM_QIN32

MCM_QIN61

MCM_QIN55

MCM_QIN36

MCM_QIN39

MCM_QIN37

MCM_QIN45

MCM_QIN38

MCM_QIN42

MCM_QIN48

MCM_QIN34

MCM_QIN43

MCM_QIN54

MCM_QIN49

MCM_QIN44

MCM_QIN57

MCM_QIN46

MCM_QIN40

MCM_QIN63

MCM_QIN58

MCM_QIN56

MCM_QIN47

TRIP_READOUT_CTL_IN9

TRIP_READOUT_CTL_IN10

TRIP_READOUT_CTL_IN7

TRIP_READOUT_CTL_IN4
TRIP_READOUT_CTL_IN5

TRIP_READOUT_CTL_IN6

TRIP_READOUT_CTL_IN3

TRIP_READOUT_CTL_IN8

TRIP_READOUT_CTL_IN1

TRIP_READOUT_CTL_IN2

TRIP_READOUT_CTL_IN11

TRIP_READOUT_CTL_IN0

TRIP_PGM_CTL3

ADC_VDDA

ADC_VDDA

TRIP_B_VDD

+3.3V_A

+3.3V_A

A

A

+3.3V_A

A A

A

A

A D

A

A

A

D

A

D

A

A

A

D

A

D

A

A

A

AAA

A

+3.3V

+3.3V

D

A A A A AAA A AA

A

A

A

A

AA

A

A

A

A

A

A

A

A

A

A

AA

A A

C5522

0.1uF

C5504
10uF

+ C5534

10uF

U5500

TPS79301

1

2
3

4
5
6

IN

GND
ENBL

BYP
FB

OUT

R5502

698K

12

C5540
0.1uF

C5542
32pF

R5505
0

R5512

16.2K, 0.1%

R5509
0

C5520
2.2UF

C5527

0.1uF

C5525

0.1uF

C5543
.01 UF

+ C5539
10uF

C5513

0.1uF

C5538

0.1uF

C5536
0.1uF

C5500
10uF

C5519
2.2UF

C5505
2.2UF

C5509

0.1uF

U5505

97
98
99

100
1
2
3
4
5
6
7
8
9

10
11
12
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

95 93 89 88

10
1

96 9130

31

32

33

34353637 3840

41
42
43 44
45

73
72
71
70
69
68
67
66

56 55

54

53

52

51

64
63
62
61
60
59

58
57

65

87

86
85

84

83
82

81
80
79
78
77
76

74
75

1392

39
46
47
48
49
50
90
94

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

11
8

11
9

12
0

12
1

12
2

12
3

12
4

12
5

Q_IN_0
Q_IN_1
Q_IN_2
Q_IN_3
Q_IN_4
Q_IN_5
Q_IN_6
Q_IN_7
Q_IN_8
Q_IN_9
Q_IN_10
Q_IN_11
Q_IN_12
Q_IN_13
Q_IN_14
Q_IN_15
Q_IN_16
Q_IN_17
Q_IN_18
Q_IN_19
Q_IN_20
Q_IN_21
Q_IN_22
Q_IN_23
Q_IN_24
Q_IN_25
Q_IN_26
Q_IN_27
Q_IN_28
Q_IN_29
Q_IN_30
Q_IN_31

VD
DA

VD
DD

P

VD
DD

VD
DD

GN
D_
PA
D

VD
DA

QV
DD

VD
DA

QIN<32>

VD
DA

INJECTIN

VT
H

VR
EF

VB
BP

1
VB

BP
0

RE
FR

ES

VD
DD

PRGRESET
PRGCONTROL
PRGIN PRGOUT
PRGCLKB

DISC8
DISC9

DISC10
DISC11
DISC12
DISC13
DISC14
DISC15

VD
DA

P

VD
DA

MUXBUFOUT_U

VD
DA

MUXBUFOUT_L

BI
AS

PR2
SKIPB
MOVEDATA
PIPE_RESET
PIPE_CLK
PR1

MUXCLK
MUXRESETB

VD
DD

PRERESET

PRE2BRESETB
PRE2ARESETB

DIGRESETB

DIGENU
DIGENL

DISC0
DISC1
DISC2
DISC3
DISC4
DISC5

DISC7
DISC6

VD
DA

VD
DA

UNUSED_1
UNUSED_2
UNUSED_3
UNUSED_4
UNUSED_5
UNUSED_6
UNUSED_7
UNUSED_8

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

C5526
0.1uF

R5511

16.9K, 0.1%

C5510

0.1uF
C5508

10uF

R5503
2.5K

1
2

C5535

0.1uF

C5528
32pF

+ C5524

10uF

+ C5532

10uF
R5507
2.5K

1
2

C5512

0.1uF

C5514

0.1uF

U5504

AD9201

12
2023

13

14

15

16
17

21

26
27

28

18

19

22

24

25

3
4
5
6
7
8
9
10
11
12

GNDDVDD
AGNDAVDD

SEL

CLK

SLEEP

INAI
INBI

REFSENSE

INBQ
INAQ

CS

REFTI

REFBI

VREF

REFBQ

REFTQ

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9

C5533

0.1uF

R5500

16.0K, 0.1%

C5518

0.1uF

+ C5529
10uF

+ C5521

10uF

C5501
2.2UF

C5537
0.1uF

R5513

16.9K, 0.1%

C5506
.01 UF

C5502
2.2UF

U5506

AD9201

12
2023

13

14

15

16
17

21

26
27

28

18

19

22

24

25

3
4
5
6
7
8
9
10
11
12

GNDDVDD
AGNDAVDD

SEL

CLK

SLEEP

INAI
INBI

REFSENSE

INBQ
INAQ

CS

REFTI

REFBI

VREF

REFBQ

REFTQ

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9

C5530
0.1uF

C5531

0.1uF

C5517

0.1uF

U5501

TPS79301

1

2
3

4
5
6

IN

GND
ENBL

BYP
FB

OUT

C5541

0.1uF

C5515

0.1uF

R5508

7.5K

1
2

R5510

16.2K, 0.1%

C5511

0.1uF

U5502

97
98
99

100
1
2
3
4
5
6
7
8
9

10
11
12
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

95 93 89 88

10
1

96 9130

31

32

33

34353637 3840

41
42
43 44
45

73
72
71
70
69
68
67
66

56 55

54

53

52

51

64
63
62
61
60
59

58
57

65

87

86
85

84

83
82

81
80
79
78
77
76

74
75

1392

39
46
47
48
49
50
90
94

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

11
8

11
9

12
0

12
1

12
2

12
3

12
4

12
5

Q_IN_0
Q_IN_1
Q_IN_2
Q_IN_3
Q_IN_4
Q_IN_5
Q_IN_6
Q_IN_7
Q_IN_8
Q_IN_9
Q_IN_10
Q_IN_11
Q_IN_12
Q_IN_13
Q_IN_14
Q_IN_15
Q_IN_16
Q_IN_17
Q_IN_18
Q_IN_19
Q_IN_20
Q_IN_21
Q_IN_22
Q_IN_23
Q_IN_24
Q_IN_25
Q_IN_26
Q_IN_27
Q_IN_28
Q_IN_29
Q_IN_30
Q_IN_31

VD
DA

VD
DD

P

VD
DD

VD
DD

GN
D_

PA
D

VD
DA

QV
DD

VD
DA

QIN<32>

VD
DA

INJECTIN

VT
H

VR
EF

VB
BP

1
VB

BP
0

RE
FR

ES

VD
DD

PRGRESET
PRGCONTROL
PRGIN PRGOUT
PRGCLKB

DISC8
DISC9

DISC10
DISC11
DISC12
DISC13
DISC14
DISC15

VD
DA

P

VD
DA

MUXBUFOUT_U

VD
DA

MUXBUFOUT_L

BI
AS

PR2
SKIPB
MOVEDATA
PIPE_RESET
PIPE_CLK
PR1

MUXCLK
MUXRESETB

VD
DD

PRERESET

PRE2BRESETB
PRE2ARESETB

DIGRESETB

DIGENU
DIGENL

DISC0
DISC1
DISC2
DISC3
DISC4
DISC5

DISC7
DISC6

VD
DA

VD
DA

UNUSED_1
UNUSED_2
UNUSED_3
UNUSED_4
UNUSED_5
UNUSED_6
UNUSED_7
UNUSED_8

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

GN
D_

PA
D

R5506

698K

1 2

C5523
0.1uF

C5516

0.1uF
C5507

2.2UF

R5504

7.5K

1
2

U5503

TPS79301

1

2
3

4
5
6

IN

GND
ENBL

BYP
FB

OUT

R5501

16.0K, 0.1%C5503
.01 UF

MCM_QIN[63..0]

TRIP_CTL_IN[12..0]

TRIP_READOUT_CTL_IN[12..0]
ADC_D[9..0]

LOW_DISC_OUT[15..0]

HIGH_DISC_OUT[15..0]

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT

TRIP_A_PRGOUT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 6:  PRGOUT from TRiP B
Bit 5:  PRGIN to TRiP B
Bit 4:  PRGOUT from TRiP A
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 6:  PRGOUT from TRiP B
Bit 5:  PRGIN to TRiP B
Bit 4:  PRGOUT from TRiP A
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V
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All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

FADC analog ground

AD

FADC analog ground

FADC analog ground

TRiP Control Bus definitions:
Bit 12:  Enable for TRiP_B regulator
Bit 11:  Enable for ADC VCC regulator
Bit 10:  Enable for TRiP_A regulator
Bit 9:    TRiP PR2 (common to both TRiPs)
Bit 8:    TRiP SKIPB (common to both TRiPs)
Bit 7:    TRiP MOVEDATA (common to both TRiPs)
Bit 6:    TRiP PIPE_RESET (common to both TRIPs)
Bit 5:    TRiP PIPE_CLK (common to both TRiPs)
Bit 4:    TRiP PR1 (common to both TRiPs)
Bit 3:    TRiP PRE2BRESET  (common to both TRiPs)
Bit 2:    TRiP PRE2ARESET  (common to both TRiPs)
Bit 1:    TRIP PRERESET (common to both TRiPs)
Bit 0:    TRiP DIGRESETB (common to both TRiPs)

TRiP Program Control Bus definitions:
Bit 6:  PRGOUT from TRiP B
Bit 5:  PRGIN to TRiP B
Bit 4:  PRGOUT from TRiP A
Bit 3:  PRGIN to TRiP A
Bit 2:  PRGCLKB to both TRiPs
Bit 1:  PRGCONTROL to both TRiPs
Bit 0:  PRGRESET to both TRiPs

TRiP Readout Control Bus definitions:
Bit 12:   ADC conversion clock (common)
Bit 11:   ADC 'B' CS
Bit 10:   ADC 'B' SEL
Bit 9:    ADC 'A' CS
Bit 8:    ADC 'A' SEL
Bit 7:    TRiP 'B' MUXRESETB
Bit 6:    TRiP 'B' MUXCLK
Bit 5:    TRiP 'B' DIGENU
Bit 4:    TRiP 'B' DIGENL
Bit 3:    TRiP 'A' MUXRESETB
Bit 2:    TRiP 'A' MUXCLK
Bit 1:    TRiP 'A' DIGENU
Bit 0:    TRiP 'A' DIGENL

VO = Vref * (1 + R1/R2)
Where Vref = 1.2246 V typ (the internal reference voltage)

Our selected resitors give

Vout = 1.2246 * (1 + (16900/16200)) = 2.502V

<OrgAddr4>
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Packaged MCM 1and support circuitry

<Cage Code>
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Scale

CAGE Code DWG NO Rev

Sheet
of

TRIP_CTL_IN10

TRIP_CTL_IN12

TRIP_CTL_IN11

ADC_D1
ADC_D2

ADC_D5
ADC_D4

ADC_D9

ADC_D0

ADC_D3
ADC_D2

ADC_D5

ADC_D1

ADC_D7

ADC_D8

ADC_D4

ADC_D8

ADC_D3

ADC_D7

ADC_D9

ADC_D6

ADC_D6

ADC_D0

TRIP_PGM_CTL4

LOW_DISC_OUT5

HIGH_DISC_OUT9

LOW_DISC_OUT2

LOW_DISC_OUT8

HIGH_DISC_OUT5

HIGH_DISC_OUT3

LOW_DISC_OUT15

HIGH_DISC_OUT2

HIGH_DISC_OUT7

LOW_DISC_OUT11

LOW_DISC_OUT7

HIGH_DISC_OUT1

HIGH_DISC_OUT11

LOW_DISC_OUT14

HIGH_DISC_OUT0

LOW_DISC_OUT6

LOW_DISC_OUT1

LOW_DISC_OUT10

TRIP_PGM_CTL1

HIGH_DISC_OUT4

LOW_DISC_OUT0

HIGH_DISC_OUT10

LOW_DISC_OUT13
LOW_DISC_OUT12

HIGH_DISC_OUT6

TRIP_A_VDD

LOW_DISC_OUT3

HIGH_DISC_OUT12

HIGH_DISC_OUT8

TRIP_PGM_CTL2

HIGH_DISC_OUT14
HIGH_DISC_OUT13

LOW_DISC_OUT9

HIGH_DISC_OUT15

LOW_DISC_OUT4

TRIP_PGM_CTL0

TR
IP

_F
B0

TR
IP

_F
B1

TR
IP

_F
B2

TR
IP

_F
B3

TR
IP

_F
B4

TR
IP

_F
B5

TR
IP

_F
B7

TR
IP

_F
B8

TR
IP

_F
B9

TR
IP

_F
B6

TRIP_CTL_IN5

TRIP_CTL_IN9

TRIP_CTL_IN2

TRIP_CTL_IN7

TRIP_CTL_IN0

TRIP_CTL_IN3
TRIP_CTL_IN4

TRIP_CTL_IN6

TRIP_CTL_IN8

TRIP_CTL_IN1

T
R

IP
_F

B
0

T
R

IP
_F

B
1

T
R

IP
_F

B
2

T
R

IP
_F

B
3

TR
IP

_F
B4

TR
IP

_F
B6

TR
IP

_F
B7

TR
IP

_F
B5

TR
IP

_F
B9

TR
IP

_F
B8

TRIP_FB[9..0]

TRIP_READOUT_CTL_IN12

MCM_QIN20

MCM_QIN9

MCM_QIN17

MCM_QIN14

MCM_QIN3

MCM_QIN31

MCM_QIN12

MCM_QIN27

MCM_QIN8

MCM_QIN24

MCM_QIN26

MCM_QIN2

MCM_QIN30

MCM_QIN25

MCM_QIN21

MCM_QIN4

MCM_QIN18

MCM_QIN7

MCM_QIN22
MCM_QIN23

MCM_QIN1

MCM_QIN11

MCM_QIN0

MCM_QIN28

MCM_QIN10

MCM_QIN5

MCM_QIN13

MCM_QIN29

MCM_QIN6

MCM_QIN19

MCM_QIN15
MCM_QIN16

MCM_QIN53

MCM_QIN62

MCM_QIN50

MCM_QIN35

MCM_QIN41

MCM_QIN60

MCM_QIN52

MCM_QIN33

MCM_QIN59

MCM_QIN51

MCM_QIN32

MCM_QIN61

MCM_QIN55

MCM_QIN36

MCM_QIN39

MCM_QIN37

MCM_QIN45

MCM_QIN38

MCM_QIN42

MCM_QIN48

MCM_QIN34

MCM_QIN43

MCM_QIN54

MCM_QIN49

MCM_QIN44

MCM_QIN57

MCM_QIN46

MCM_QIN40

MCM_QIN63

MCM_QIN58

MCM_QIN56

MCM_QIN47

TRIP_READOUT_CTL_IN9

TRIP_READOUT_CTL_IN10

TRIP_READOUT_CTL_IN7

TRIP_READOUT_CTL_IN4
TRIP_READOUT_CTL_IN5

TRIP_READOUT_CTL_IN6

TRIP_READOUT_CTL_IN3

TRIP_READOUT_CTL_IN8

TRIP_READOUT_CTL_IN1

TRIP_READOUT_CTL_IN2

TRIP_READOUT_CTL_IN11

TRIP_READOUT_CTL_IN0

TRIP_PGM_CTL3

ADC_VDDA

ADC_VDDA

TRIP_B_VDD

+3.3V_A

+3.3V_A

A

A

+3.3V_A

A A

A

A

A D

A

A

A

D

A

D

A

A

A

D

A

D

A

A

A

AAA

A

+3.3V

+3.3V

D

A A A A AAA A AA

A

A

A

A

AA

A

A

A

A

A

A

A

A

A

A

A A

A A

U8506

AD9201

12
2023

13

14

15

16
17

21

26
27

28

18

19

22

24

25

3
4
5
6
7
8
9
10
11
12

GNDDVDD
AGNDAVDD

SEL

CLK

SLEEP

INAI
INBI

REFSENSE

INBQ
INAQ

CS

REFTI

REFBI

VREF

REFBQ

REFTQ

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9

C8514

0.1uF

+ C8539
10uF

R8508

7.5K

1
2

C8510

0.1uF

C8541

0.1uF

R8504

7.5K

1
2

C8519
2.2UF

R8500

16.0K, 0.1%
U8500

TPS79301

1

2
3

4
5
6

IN

GND
ENBL

BYP
FB

OUT

R8506

698K

1 2

C8506
.01 UF

R8507
2.5K

1
2

C8517

0.1uF

R8512

16.2K, 0.1%

C8525

0.1uF

C8538

0.1uF

C8507
2.2UF

R8511

16.9K, 0.1%

C8503
.01 UF

U8505

97
98
99

100
1
2
3
4
5
6
7
8
9

10
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14
15
16
17
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19
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23
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26
27
28
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95 93 89 88

10
1

96 9130
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64
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39
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2
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3
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4
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5
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6
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7
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8
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9
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0
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1
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2
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3
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4
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5
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6
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7
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8
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9
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0

12
1
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2
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3
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4
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5

Q_IN_0
Q_IN_1
Q_IN_2
Q_IN_3
Q_IN_4
Q_IN_5
Q_IN_6
Q_IN_7
Q_IN_8
Q_IN_9
Q_IN_10
Q_IN_11
Q_IN_12
Q_IN_13
Q_IN_14
Q_IN_15
Q_IN_16
Q_IN_17
Q_IN_18
Q_IN_19
Q_IN_20
Q_IN_21
Q_IN_22
Q_IN_23
Q_IN_24
Q_IN_25
Q_IN_26
Q_IN_27
Q_IN_28
Q_IN_29
Q_IN_30
Q_IN_31

VD
DA

VD
DD

P

VD
DD

VD
DD

GN
D_
PA
D

VD
DA

QV
DD

VD
DA

QIN<32>

VD
DA

INJECTIN

VT
H

VR
EF

VB
BP

1
VB

BP
0

RE
FR

ES

VD
DD

PRGRESET
PRGCONTROL
PRGIN PRGOUT
PRGCLKB

DISC8
DISC9

DISC10
DISC11
DISC12
DISC13
DISC14
DISC15

VD
DA

P

VD
DA

MUXBUFOUT_U

VD
DA

MUXBUFOUT_L

BI
AS

PR2
SKIPB
MOVEDATA
PIPE_RESET
PIPE_CLK
PR1

MUXCLK
MUXRESETB

VD
DD

PRERESET

PRE2BRESETB
PRE2ARESETB

DIGRESETB

DIGENU
DIGENL

DISC0
DISC1
DISC2
DISC3
DISC4
DISC5

DISC7
DISC6

VD
DA

VD
DA

UNUSED_1
UNUSED_2
UNUSED_3
UNUSED_4
UNUSED_5
UNUSED_6
UNUSED_7
UNUSED_8

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
PA
D

GN
D_
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D
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D_
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D
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D
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D
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D
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D
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D
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D
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D
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R8510

16.2K, 0.1%

R8503
2.5K
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+ C8524

10uF

U8504
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16
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26
27
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25
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4
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GNDDVDD
AGNDAVDD
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INBI

REFSENSE
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CS

REFTI

REFBI
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REFTQ
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D1
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D3
D4
D5
D6
D7
D8
D9

+ C8521

10uF

C8513

0.1uF
C8508

10uF

C8537
0.1uF

C8522

0.1uF

C8520
2.2UF

R8502

698K

12

C8515

0.1uF

C8530
0.1uF

C8505
2.2UF

C8536
0.1uF

R8501
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Q_IN_8
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Q_IN_30
Q_IN_31

VD
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VD
DD

P

VD
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VD
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QIN<32>
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DD

PRGRESET
PRGCONTROL
PRGIN PRGOUT
PRGCLKB

DISC8
DISC9
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P
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MUXBUFOUT_U

VD
DA

MUXBUFOUT_L
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PR2
SKIPB
MOVEDATA
PIPE_RESET
PIPE_CLK
PR1

MUXCLK
MUXRESETB
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DD

PRERESET

PRE2BRESETB
PRE2ARESETB

DIGRESETB
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DIGENL

DISC0
DISC1
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DISC5

DISC7
DISC6
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DA

VD
DA

UNUSED_1
UNUSED_2
UNUSED_3
UNUSED_4
UNUSED_5
UNUSED_6
UNUSED_7
UNUSED_8
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D_
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D
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D_
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D
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PA
D

GN
D_
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D

C8502
2.2UF

C8512

0.1uF

C8528
32pF

R8505
0

+ C8534

10uF

R8513

16.9K, 0.1%

C8518

0.1uF

C8500
10uF

C8543
.01 UF

C8504
10uF

C8511

0.1uF

U8501

TPS79301

1
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3

4
5
6

IN

GND
ENBL

BYP
FB
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+ C8532

10uF

C8531

0.1uF
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0.1uF

C8516

0.1uF
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1
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C8533

0.1uF

C8526
0.1uF
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0.1uF

C8542
32pF

R8509
0

C8540
0.1uF

C8535

0.1uF

+ C8529
10uF

C8523
0.1uF

C8501
2.2UF

MCM_QIN[63..0]

TRIP_CTL_IN[12..0]

TRIP_READOUT_CTL_IN[12..0]
ADC_D[9..0]

LOW_DISC_OUT[15..0]

HIGH_DISC_OUT[15..0]

TRIP_PGM_CTL[4..0]

TRIP_B_PRGOUT

TRIP_A_PRGOUT



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Reserved pin, brought out for test use.

Address bus to dual-port RAM

All parts on this page, if
installed, are installed in both
left-handed and right-handed
boards.

ICP interface

Pin 3 (PGM) may be used as a
normal I/O pin as the ICD2 uses
the high voltage (Vpp) mode to
program the part.

The ICD2 interface uses the high-voltage programming
option where it pulses Vpp to +12V.  Thus, the processor
can't have MCLR/Vpp directly connected to the
POWER_ON_RESET* signal that goes everywhere else. 
Connecting MCLR to the board power on reset will require
an open-drain or open-collector buffer.

CFT_RESET (ASYNC)
FIRST_XING
L1 ACCEPT

SYNC GAP
ENBL LVDS LINK ID

5 analog inputs putatively reserved
for monitoring power supply
voltages.

FPGA_CS[] bus used to select FPGA parts for programming.

LD_LVDS_CTL bus loads control value(s) to LVDS_MUX CPLDs.

GREEN_WIRE bus is for 'after the fact' connectivity.

FPGA_ASTRB[] bus pulses to load internal register address decoder in FPGAs.

Individual enables for FPGA high side power
switches.  A '1' turns the FPGA on, a '0'
turns it off.

SPARE (COSMIC GAP?)

TEST FLAG
SVX MODE BIT?
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Microcontroller and Flash RAM
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CAGE Code DWG NO Rev

Sheet
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PICDAT5

PICDAT2
PICDAT1

PICDAT1

PICDAT7
PICDAT6

PICDAT0

PICDAT4

PICDAT4

PICDAT6
PICDAT7

PICDAT2
PICDAT3

PICDAT5

53_MHZ

LATCHADDR10
LATCHADDR9
LATCHADDR8
LATCHADDR7
LATCHADDR6
LATCHADDR5
LATCHADDR4
LATCHADDR3
LATCHADDR2
LATCHADDR1
LATCHADDR0

FPGA_CS8
FPGA_CS7
FPGA_CS6
FPGA_CS5
FPGA_CS4
FPGA_CS3
FPGA_CS2
FPGA_CS1
LD_LVDS_CTL8
LD_LVDS_CTL7
LD_LVDS_CTL6
LD_LVDS_CTL5
LD_LVDS_CTL4
LD_LVDS_CTL3
LD_LVDS_CTL2
LD_LVDS_CTL1

GREEN_WIRE3

GREEN_WIRE6

GREEN_WIRE2

GREEN_WIRE4

GREEN_WIRE0

GREEN_WIRE7

GREEN_WIRE5

GREEN_WIRE1

FPGA_ASTRB6
FPGA_ASTRB5

FPGA_ASTRB2

FPGA_ASTRB7

FPGA_ASTRB3
FPGA_ASTRB4

FPGA_ASTRB1
FPGA_ASTRB0

LVDS_SEQ_STAT3
LVDS_SEQ_STAT4
LVDS_SEQ_STAT5
LVDS_SEQ_STAT6
LVDS_SEQ_STAT7
LVDS_SEQ_STAT8

PICDAT0

PICDAT3

TRANSFER_STRB
DEC_STRB

ADDR_STRB

CMD_STRB

FLASH_SECTOR10

FLASH_SECTOR8
FLASH_SECTOR9

PROCESSOR_INTERRUPT

FPGA_DSTRB0
FPGA_DSTRB1
FPGA_DSTRB2
FPGA_DSTRB3
FPGA_DSTRB4
FPGA_DSTRB5
FPGA_DSTRB6
FPGA_DSTRB7

FPGA_CCLK

FPGA_PWR_ENBL1
FPGA_PWR_ENBL2

FPGA_PWR_ENBL4
FPGA_PWR_ENBL3

FPGA_PWR_ENBL6

FPGA_PWR_ENBL8
FPGA_PWR_ENBL7

FPGA_PWR_ENBL5

PICDAT1

PICDAT7
PICDAT6
PICDAT5

PICDAT3
PICDAT4

PICDAT2

PICDAT0

LATCHADDR11

PICDAT5

PICDAT3

PICDAT1
PICDAT0

PICDAT4

PICDAT2

PICDAT7
PICDAT6

PICDAT5

PICDAT3

PICDAT1
PICDAT0

PICDAT4

PICDAT2

PICDAT7
PICDAT6

FPGA_CORE_VCC_FAIL1
FPGA_CORE_VCC_FAIL2
FPGA_CORE_VCC_FAIL3
FPGA_CORE_VCC_FAIL4
FPGA_CORE_VCC_FAIL5
FPGA_CORE_VCC_FAIL6
FPGA_CORE_VCC_FAIL7
FPGA_CORE_VCC_FAIL8

FPGA_IO_VCC_FAIL1
FPGA_IO_VCC_FAIL2
FPGA_IO_VCC_FAIL3
FPGA_IO_VCC_FAIL4
FPGA_IO_VCC_FAIL5
FPGA_IO_VCC_FAIL6
FPGA_IO_VCC_FAIL7
FPGA_IO_VCC_FAIL8

LVDS_SEQ_STAT1
LVDS_SEQ_STAT2

PLD2PLD2
PLD2PLD1
PLD2PLD0

+5V

D

D

+5V

+5V

D

+5V

+5V

D

+3.3V_B

+3.3V_B

D

D

DD D

+5V

D

D

+5V

D

+3.3V_B

+5V

D

D

D

D

D
+5V

+5V

C363
0.01 uF

R10246
10K

R99
51

C400
10uF

1
2

C388
0.01 uF

R10275
10K

R10243
10K

C389
0.01 uF

C23
0.01 uF

R9100 1K

U801

LP8345

Vout

GND

Vin
1

2

3

TS1

DS75

1

2

3

4

5
6
7

8

SDA

SCL

OS

GND

A2
A1
A0

+VS

PIC16F877A
U10113

PIC16F877A

1

2
3
4
5

6 7

8
9

10
11

44
43
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41
40
39
38

37
36
35

34

32

3130

29 28

27
26
25

23

12 13
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15
16
17

18

19
20
21

24

22

33

RC7/RX/DT

RD4/PSP4
RD5/PSP5
RD6/PSP6
RD7/PSP7

VS
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FL10

5A

1 2

PL1-120
D20

HM 'B'

D12
RED_LED

1
2

PL1-84
C09

HM 'B'

PL1-159
F09

HM 'B'

PR1-87
C12

HM 'B'

PR1-59
B09

HM 'B'

FL11

4A

1 2

PR2-150
F21

HM 'A'

PL1-83
C08

HM 'B'

PL1-91
C16

HM 'B'

PR2-70
C04

HM 'A'

SW1

1
2

GSP13

TP1

1

PL1-122
D22

HM 'B'

PL1-76
C01

HM 'B'

PR2-154
F25

HM 'A'

PR2-110
D25

HM 'A'

PL1-79
C04

HM 'B'

FR1

4A

1 2

PL2-34
A15

HM 'A'

PL1-86
C11

HM 'B'

PL1-123
D23

HM 'B'

PR1-131
E06

HM 'B'

GSP18

TP1

1

R125 62

1
2

PL1-150
E25

HM 'B'

PL2-138
F06

HM 'A'

D17
RED_LED

1
2

C7834
0.1 uF

1
2

PL2-133
F01

HM 'A'

FR11

4A

1 2

PL1-85
C10

HM 'B'

PR1-109
D09

HM 'B'

PL1-87
C12

HM 'B'

PL1-60
B10

HM 'B'

PL1-125
D25

HM 'B'

PR2-66
B25

HM 'A'

PL1-142
E17

HM 'B'

FL1

10A

1 2

PL1-169
F19

HM 'B'

PR2-91
D03

HM 'A'

PL2-120
E10

HM 'A'

R10253

2.
74

K 
1%

1
2

PR1-156
F06

HM 'B'

PR1-104
D04

HM 'B'

PR1-153
F03

HM 'B'

PR1-127
E02

HM 'B'

C7914
0.1 uF

1
2

PL2-154
F25

HM 'A'

PR2-140
F08

HM 'A'

PR1-105
D05

HM 'B'

PR2-136
F04

HM 'A'

C7828
100 UF

1
2

C412
0.1 uF

1
2

PR1-120
D20

HM 'B'

PR2-43
A24

HM 'A'

PR1-85
C10

HM 'B'

PL2-43
A24

HM 'A'

PL2-153
F24

HM 'A'

PR1-62
B12

HM 'B'

PR1-158
F08

HM 'B'

C342
0.1 uF

1
2

PR2-112
E02

HM 'A'

C21
100 UF

1
2

PR2-127
E20

HM 'A'

PL2-140
F08

HM 'A'

GSP8

TP1

1

D9
RED_LED

1
2

R124 62

1
2

PR1-83
C08

HM 'B'

PR1-102
D02

HM 'B'

PR1-157
F07

HM 'B'

FL2

4A

1 2

PL1-171
F21

HM 'B'

C30
100 UF1

2 PR1-154
F04

HM 'B'

FL3

4A

1 2

PL1-170
F20

HM 'B'

PR2-33
A11

HM 'A'

PL2-147
F18

HM 'A'

PL2-30
A08

HM 'A'

PL2-136
F04

HM 'A'

PL1-146
E21

HM 'B'

PR2-142
F10

HM 'A'

PL2-137
F05

HM 'A'

PR1-173
F23

HM 'B'

PR1-70
B20

HM 'B'

PL1-82
C07

HM 'B'

GSP2

TP1

1

PR2-62
B21

HM 'A'

PR2-145
F16

HM 'A'

PR1-98
C23

HM 'B'

D14
RED_LED

1
2

PL1-148
E23

HM 'B'

PL2-146
F17

HM 'A'

PL2-83
C20

HM 'A'

PL1-163
F13

HM 'B'

D10
RED_LED

1
2

PL1-88
C13

HM 'B'

R10260

4.02K 1%

12

PR1-128
E03

HM 'B'

PL2-127
E20

HM 'A'

C341
0.1 uF

1
2

PR1-160
F10

HM 'B'

PL1-175
F25

HM 'B'

PR2-28
A06

HM 'A'

PL1-92
C17

HM 'B'

PL1-158
F08

HM 'B'

C28
100 UF

1
2

PR1-80
C05

HM 'B'

C11090
0.1 uF

1
2

PL2-108
D23

HM 'A'

GSP5

TP1

1

C7929
100 UF

1
2

R10249

4.
7K

1
2

U34

UC2903

1

2

3
4

5
6
7
8
9

10

11
12

13

14

15

16
17
18

+Vin

Vref

GND
WIN ADJ

Vsense 4-
Vsense 4+
Vsense 3+
Vsense 2+
Vsense 1+

OV DELAY

OV FAULT
UV FAULT

UV DELAY

POWER FAULT

LINE SENSE

OPAMP OUT
OPAMP IN+
OPAMP IN-

C413
0.1 uF1

2 PL1-97
C22

HM 'B'

PR1-152
F02

HM 'B'

PR2-45
B01

HM 'A'

GSP19

TP1

1

PL2-78
C15

HM 'A'

PL1-131
E06

HM 'B'

PR2-121
E11

HM 'A'

PL2-81
C18

HM 'A'

C27
100 UF1

2

PL1-173
F23

HM 'B'

PL2-85
C22

HM 'A' PL2-106
D21

HM 'A'

PL1-160
F10

HM 'B'

PL1-139
E14

HM 'B'

PL1-101
D01

HM 'B'

R126 470

1
2

PR1-106
D06

HM 'B'

D8
RED_LED

1
2

PR2-85
C22

HM 'A'

PL2-87
C24

HM 'A'

PR1-150
E25

HM 'B'

PL1-39
A14

HM 'B'

PL1-56
B06

HM 'B'

PL2-111
E01

HM 'A'

PL2-74
C08

HM 'A'

PL2-116
E06

HM 'A'

PL1-174
F24

HM 'B'

PR1-125
D25

HM 'B'

PR2-88
C25

HM 'A'

PL1-145
E20

HM 'B'

PL2-41
A22

HM 'A'

PR1-149
E24

HM 'B'

C7934
0.1 uF

1
2

PL1-96
C21

HM 'B'

C31
100 UF

1
2

PL2-114
E04

HM 'A'

PR2-39
A20

HM 'A'

PL2-142
F10

HM 'A'

PL2-62
B21

HM 'A'

PL1-81
C06

HM 'B'

VTP6

TP1

1

PL1-117
D17

HM 'B'

-12V_MONITOR

+12V_MONITOR

+5V_MONITOR
+3.3_DIG_MONITOR

+3V_ANLG_MONITOR

POWER_ON_RESET*



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. Anderson
Checked:
Approved:

Connector #1

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Gain = (49.4K/R)+1 = 50.4K (1K)

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
LT1167 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

GREEN

REDRED

Duplicate sets of LEDs, one for left edge
and one for right edge of board.  Only one
set is ever stuffed.

LEDs on left side

LEDs on right
side

OK
OKERR ERR
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Q input, Flex Cable #1, MCM #1

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C1_F29

C1_F25

C1_F32

C1_F[64..1]

C1_F26

C1_F42

C1_F30

C1_F45

C1_F17

C1_F61

C1_F21

C1_F13

C1_F9

MCM1_Q0

MCM1_Q38

C1_F48

C1_F9

C1_F13

C1_F23

MCM1_Q36

C1_F44

MCM1_Q3

C1_F1

C1_F57
C1_F56

C1_F36

MCM1_Q10

C1_F4
C1_F4

C1_F64

MCM1_Q48

C1_F30

C1_F12

MCM1_Q40

C1_F58

C1_F42

C1_F63

C1_F27

C1_F50

C1_F6

C1_F16

C1_F47

MCM1_Q20

MCM1_Q13

MCM1_Q47

MCM1_Q43

C1_F55

MCM1_Q56

C1_F3

C1_F60

C1_F8

MCM1_Q22

MCM1_Q16

MCM1_Q11

C1_F2

C1_F17

MCM1_Q53

C1_F7

C1_F51

C1_F28

C1_F14

C1_F50

C1_F53

C1_F10

C1_F44

MCM1_Q52

C1_F41

C1_F49

C1_F32

C1_F16

C1_F59

MCM1_Q[63..0]

C1_F31

MCM1_Q55

C1_F63

C1_F8

MCM1_Q44

C1_F25

C1_F35

C1_F56

MCM1_Q1

MCM1_Q12

C1_F20

C1_F54

C1_F38

C1_F35

C1_F51

MCM1_Q21

MCM1_Q46

C1_F29

C1_F39
C1_F40

C1_F15

C1_F11

MCM1_Q2

C1_F19

C1_F26

MCM1_Q34

C1_F28

C1_F55

MCM1_Q4

MCM1_Q60

C1_F49

C1_F34

C1_F22

C1_F33

MCM1_Q35

MCM1_Q51

C1_F45

C1_F23

C1_F7

C1_F43

C1_F1

C1_F3

C1_F18

MCM1_Q8

MCM1_Q32

C1_F18

C1_F61

C1_F37

C1_F53

C1_F15

C1_F60

C1_F46

C1_F54

C1_F31

C1_F52

C1_F11

C1_F24

C1_F59

C1_F62

C1_F21

C1_F47

C1_F19

C1_F41

C1_F57

C1_F37

MCM1_Q24

MCM1_Q18

C1_F5

C1_F46

C1_F48

C1_F39

C1_F52

C1_F33

C1_F43

MCM1_Q28

C1_F14

C1_F2

MCM1_Q58

MCM1_Q37

C1_F10

C1_F27
C1_F5
C1_F6

MCM1_Q6
MCM1_Q7

MCM1_Q5

C1_F12

MCM1_Q9

MCM1_Q15
MCM1_Q14

C1_F20 MCM1_Q19

MCM1_Q17

C1_F24

C1_F22

MCM1_Q23

MCM1_Q27
MCM1_Q26
MCM1_Q25

MCM1_Q31
MCM1_Q30
MCM1_Q29

C1_F58

MCM1_Q59

MCM1_Q57

C1_F64

C1_F62

MCM1_Q63
MCM1_Q62
MCM1_Q61

MCM1_Q50
MCM1_Q49

MCM1_Q54

MCM1_Q45

MCM1_Q42
MCM1_Q41

C1_F40

C1_F38

MCM1_Q39

C1_F36

C1_F34 MCM1_Q33

A

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

AA

+5V

A

+5V

A

A

+5V

+12V

-12V

A

A AA

A A

A

A

AA

AA

A A

A

A

+5V

+5V +5V

+5V

A

+5V

A

C10025 100pF

C10015 100pF

+

-

U182B

TLE2062D6

5
7

4
8

+

-

U192B

LT1638

6

5
7

4
8

C10041 100pF

C964
0.001 uF

R260

10K

C943
0.001 uF

C9955 100pF

R359
100K

1 32 4
678 5

C10053 100pF

C1012
0.001 uF

C949
0.001 uF

C10035 100pF

C10047 100pF

D20

GREEN_LED

1
2

C9956 100pF

C10034 100pF

R364
100K

1 32 4
678 5

JP119

HEADER_3X1

1 2 3
C945
0.001 uF

C10030 100pF

+

-
RgRg

REF

U191

LT1167
2

3
6

4
718

5

R283
100K

1 32 4
678 5

Gnd

Vcc

U181C
74LS04

56

14
7

C10027 100pF C10028 100pF

C948
0.001 uF

C10010 100pF

R476

3.0K

R453

620

C56
1 uF

C10018 100pF

C10063 100pF

C10052 100pF

C10013 100pF

R358
100K

1 32 4
678 5

C10007 100pF

Gnd

Vcc

U181B
74LS04

34

14
7

R277

51.0K, 0.1%

R362
100K

1 32 4
678 5

C10024 100pF

C995
0.001 uF

+

- Rg Rg

REF

U190

LT1167

2

3
6

4
7 1 8

5

C10060 100pF

R848
0

C9957 100pF

C10062 100pF

C10057 100pF

C10039 100pF

C10036 100pF

C10055 100pF

R360
100K

1 32 4
678 5

C10054 100pF

C10064 100pF

C10037 100pF

C10066 100pF

R10056

10K

+

-

U192A

LT1638

2

3
1

4
8

R280
100K

1 32 4
678 5

C10016 100pF

C10056 100pF

C10058 100pF

R268 10K

R478

10K

C10038 100pF

R232

220

C10033 100pF

D21

RED_LED

1
2

C10031 100pF

C10022 100pF

C883
0.001 uF

C10014 100pF

R279
100K

1 32 4
678 5

C885
0.001 uF

C10599

0.1 uF

R363
100K

1 32 4
678 5

J114

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

C10050 100pF

C10008 100pF

C10032 100pF

C10021 100pF

C10023 100pF

C878
0.001 uF

R454

1K

C821
0.001 uF

C10040 100pF

+

-
Rg Rg

REF

U193

LT1167

6
5

1 8

4
7

3

2

R477

30K

C10065 100pF

C880
0.001 uF

C820
0.001 uF

R361
100K

1 32 4
678 5

C10020 100pF

C10009 100pF

R234

220

C10046 100pF

C994
0.001 uF

R284
100K

1 32 4
678 5

C10042 100pF

D22

RED_LED

1
2

C58
1 uF

C996
0.001 uF

C882
0.001 uF

C947
0.001 uF

R278
100K

1 32 4
678 5

C10043 100pF

C10048 100pF

C10049 100pF

D23

GREEN_LED

1
2

C10012 100pFC10011 100pF

C942
0.001 uF

R233

220

+

-
U182A

TLE2062D

2

3
1

4
8

C946
0.001 uF

C944
0.001 uF

R282
100K

1 32 4
678 5

Gnd

Vcc

U181A
74LS04

12

14
7

C57
1 uF

R436

12.1K, 0.1%

R259
10K

C10026 100pF

R285
100K

1 32 4
678 5

C10045 100pF

C233

0.1 uF

R231

220
C10017 100pF

C218

0.1 uF

R276

51.0K, 0.1%

R452

2.7K, 0.1%

C10051 100pF

R437

51.0K, 0.1%

C884
0.001 uF

C10044 100pF

R281
100K

1 32 4
678 5

C10029 100pF

C10019 100pF

C997
0.001 uF

C9958 100pF

R357
100K

1 32 4
678 5

C1013
0.001 uF

C10061 100pF

C965
0.001 uF

C10059 100pF

C881
0.001 uF

C879
0.001 uF

HEATER1_DRV

TEMP_SENSE 1

VLPC_CURRENT1

C1_BIAS_DRIVE

MCM1_Q[63..0]

BAYONET_LINK

BIAS_READBACK1

CRYO_5V_REF



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. Anderson
Checked:
Approved:

Connector #2

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
AD620 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

Gain = (49.4K/R)+1 = 50.4K (1K)

Allows the DAC for the THIRD set of 64 channels to drive
SOME of the SECOND set's bias voltages, for use in FPS
boards only.
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Q input, Flex Cable #2, MCM #2

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C2_F2

C2_F11

C2_F60

C2_F58

C2_F56

MCM2_Q26

MCM2_Q40

C2_F64

C2_F53

C2_F1

C2_F61

C2_F31

C2_F20

C2_F53

MCM2_Q30

MCM2_Q21

MCM2_Q29

MCM2_Q43

C2_F13

C2_F25

C2_F8

C2_F32

C2_F23

C2_F13

MCM2_Q28

C2_F55

C2_F59

C2_F52

C2_F29

C2_F54

C2_F33

C2_F62

C2_F6

C2_F21

MCM2_Q60

C2_F9

C2_F11

C2_F63

C2_F34

C2_F7

C2_F22

MCM2_Q24

MCM2_Q63

MCM2_Q36

MCM2_Q12

C2_F31

C2_F49

C2_F44

C2_F42
C2_F43

MCM2_Q48

MCM2_Q23

MCM2_Q56

C2_F44

C2_F32

C2_F41

C2_F4
C2_F4

C2_F64

MCM2_Q2

MCM2_Q4

MCM2_Q16

MCM2_Q0

C2_F43

C2_F28

C2_F20

C2_F45

C2_F18

C2_F39

C2_F59

C2_F55

C2_F35

MCM2_Q8

MCM2_Q62

C2_F39

C2_F22

MCM2_Q38

MCM2_Q32

MCM2_Q11

MCM2_Q20

C2_F40

C2_F57

C2_F24

C2_F47

C2_F63

C2_F30

MCM2_Q46

C2_F35

C2_F50

MCM2_Q15

C2_F1

C2_F5

C2_F37

C2_F41

C2_F29

C2_F27

C2_F15

C2_F45

C2_F38

MCM2_Q[63..0]

MCM2_Q47

MCM2_Q25

MCM2_Q1

C2_F37

C2_F17
C2_F18

C2_F28

C2_F46

C2_F48

C2_F51

C2_F25

C2_F30

MCM2_Q37

MCM2_Q27

MCM2_Q52

C2_F17

C2_F34

C2_F26

C2_F12

C2_F15

MCM2_Q18

C2_F47

MCM2_Q34

MCM2_Q53

C2_F42

C2_F14

C2_F27

C2_F10

C2_F19

MCM2_Q44

C2_F61

C2_F21

C2_F36

C2_F50

C2_F5

C2_F49

C2_F16

MCM2_Q7

MCM2_Q57

C2_F3

C2_F9

MCM2_Q6C2_F7

MCM2_Q55

C2_F2

C2_F51

C2_F3

C2_F33

C2_F23

C2_F57

C2_F[64..1]

C2_F19

C2_F14

MCM2_Q3

C2_F8

C2_F6 MCM2_Q5

C2_F12

C2_F10
MCM2_Q10
MCM2_Q9

C2_F16
MCM2_Q14
MCM2_Q13

C2_F36 MCM2_Q35

MCM2_Q33

C2_F40

C2_F38

MCM2_Q39

MCM2_Q42
MCM2_Q41

C2_F48

C2_F46 MCM2_Q45

MCM2_Q19

MCM2_Q17

C2_F24
MCM2_Q22

C2_F26

MCM2_Q31

C2_F52 MCM2_Q51
MCM2_Q50
MCM2_Q49

C2_F56

C2_F54
MCM2_Q54

C2_F60

C2_F58

MCM2_Q59
MCM2_Q58

C2_F62 MCM2_Q61

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

+12V

-12V

A

A

AA

AA

AA AA

AA

AA

A
A

A

A
A

R366
100K

1 32 4
678 5

C10084 100pF

R439

51.0K, 0.1%

+

-
U183A

TLE2062D

2

3
1

4
8

C10085 100pF

C10071 100pF

R455

2.7K, 0.1%

C10090 100pFC962
0.001 uF

+

-

U196A

LT1638

2

3
1

4
8

C60
1 uF

C10073 100pF

R102020

R370
100K

1 32 4
678 5

C940
0.001 uF

R289
100K

1 32 4
678 5

C10118 100pF

R367
100K

1 32 4
678 5

C10098 100pF

C10089 100pF

R480

30K

+

-
Rg Rg

REF

U197

LT1167

6
5

1 8

4
7

3

2

C874
0.001 uF

C871
0.001 uF

JP121
HEADER_3X1

1 2 3

C10113 100pF

C872
0.001 uF

R290
100K

1 32 4
678 5

C10116 100pF

C10078 100pF

R287

51.0K, 0.1%

C10123 100pFR456

620

R481

10K

C10095 100pF

C10109 100pF

C10111 100pF

C234

0.1 uF

C10094 100pF

R369
100K

1 32 4
678 5

C10075 100pF

C10081 100pF

R457

1K

C10120 100pF

C10092 100pF

C10099 100pF

C10127 100pF

C990
0.001 uF

R295
100K

1 32 4
678 5

C10130 100pF

C10125 100pF

R102030

C10086 100pF

R438

12.1K, 0.1%

R293
100K

1 32 4
678 5

C10112 100pF

C10126 100pF+

-

U196B

LT1638

6

5
7

4
8

C935
0.001 uF

C993
0.001 uF

C10117 100pF

C10106 100pF

C938
0.001 uF

J115

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

C10119 100pF

C10077 100pF

R261

10K

C939
0.001 uF

C875
0.001 uF

C10072 100pF

C10079 100pF

C10087 100pF

C934
0.001 uF

C10070 100pF

C10122 100pF

C10080 100pF

+

- Rg Rg

REF

U194

LT1167

2

3
6

4
7 1 8

5

C10082 100pF

R479

3.0K

C936
0.001 uF

R291
100K

1 32 4
678 5

C870
0.001 uF

C10068 100pF

C10105 100pF

C10103 100pF

C10100 100pF

C819
0.001 uF

C963
0.001 uF

C10128 100pF

C220

0.1 uF

C10102 100pF

C10129 100pF

C10108 100pF

C59
1 uF

C10110 100pF

C10097 100pF

C10101 100pF

C10083 100pF

C937
0.001 uF

C873
0.001 uF

C10067 100pF

C992
0.001 uF

C10107 100pF

R288
100K

1 32 4
678 5

C1010
0.001 uF

C818
0.001 uF

C10076 100pF

C941
0.001 uF

R373
100K

1 32 4
678 5

C10124 100pF

C10074 100pF

C10069 100pF

C10091 100pF

C10115 100pF

C876
0.001 uF

C10114 100pF

R371
100K

1 32 4
678 5

+

-

U183B

TLE2062D6

5
7

4
8

R292
100K

1 32 4
678 5

C10121 100pF

R102010

R847

0

R294
100K

1 32 4
678 5

+

-
RgRg

REF

U195

LT1167
2

3
6

4
718

5

R368
100K

1 32 4
678 5

C877
0.001 uF

R269 10K

C10093 100pF

R102000

R372
100K

1 32 4
678 5

R286

51.0K, 0.1%

C991
0.001 uF

C10096 100pF

C10088 100pF

R10057

10K

C10104 100pF

C1011
0.001 uF

C10600

0.1 uF

HEATER2_DRV

TEMP_SENSE2

VLPC_CURRENT2

C2_BIAS_DRIVE

MCM2_Q[63..0]

BAYONET_IN

BAYONET_OUT

BIAS_READBACK2

CRYO_5V_REF

C3_VLPC_BIAS



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. Anderson
Checked:
Approved:

Connector #3

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
AD620 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

Gain = (49.4K/R)+1 = 50.4K (1K)
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Q input, Flex Cable #3, MCM #3

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C3_F2

C3_F11

C3_F60

C3_F58

C3_F56

C3_F1

C3_F61

C3_F31

C3_F20

C3_F53

C3_F8

C3_F32

C3_F23

C3_F13

C3_F52

C3_F29

C3_F54

C3_F33

C3_F62

C3_F6

C3_F21

C3_F34

C3_F7

C3_F22

C3_F44

C3_F42
C3_F43

C3_F4

C3_F64

C3_F39

C3_F59

C3_F55

C3_F35

C3_F40

C3_F57

C3_F24

C3_F47

C3_F63

C3_F30

C3_F37

C3_F41

C3_F15

C3_F45

C3_F38

C3_F17
C3_F18

C3_F28

C3_F46

C3_F48

C3_F51

C3_F25
C3_F26

C3_F12

C3_F14

C3_F27

C3_F10

C3_F19

C3_F36

C3_F50

C3_F5

C3_F49

C3_F16

C3_F3

C3_F9

MCM3_Q[63..0]
C3_F[64..1]

MCM3_Q40

MCM3_Q43

MCM3_Q51

MCM3_Q28

MCM3_Q35

C3_F55

C3_F59

MCM3_Q60

C3_F11

C3_F63

MCM3_Q24

MCM3_Q63

MCM3_Q36

MCM3_Q12

C3_F31

MCM3_Q45

MCM3_Q48

MCM3_Q23

MCM3_Q5

MCM3_Q56

MCM3_Q4

MCM3_Q16

MCM3_Q0

C3_F43

MCM3_Q8

MCM3_Q39
C3_F39 MCM3_Q38

MCM3_Q20

MCM3_Q46

MCM3_Q31

C3_F27

MCM3_Q42

MCM3_Q19

MCM3_Q13

MCM3_Q37

MCM3_Q52

C3_F15

MCM3_Q61

C3_F47

MCM3_Q34

MCM3_Q53

MCM3_Q41

MCM3_Q49

MCM3_Q44

MCM3_Q7

MCM3_Q57

MCM3_Q6C3_F7

MCM3_Q55

C3_F51

C3_F3

C3_F23

C3_F19

C3_F35

C3_F37
C3_F38

C3_F40

C3_F41
C3_F42

C3_F44

C3_F45
C3_F46

C3_F48

C3_F49
C3_F50

C3_F52

C3_F53
C3_F54

C3_F56

C3_F57
C3_F58

C3_F60

C3_F61
C3_F62

C3_F64

C3_F25
C3_F26

C3_F28

C3_F29
C3_F30

C3_F32

C3_F17
C3_F18

C3_F20

C3_F21
C3_F22

C3_F24

C3_F9
C3_F10

C3_F12

C3_F13
C3_F14

C3_F16

C3_F1
C3_F2

C3_F4

C3_F5
C3_F6

C3_F8

C3_F33
C3_F34

C3_F36

MCM3_Q32

MCM3_Q3
MCM3_Q2
MCM3_Q1

MCM3_Q11
MCM3_Q10
MCM3_Q9

MCM3_Q15
MCM3_Q14

MCM3_Q33

MCM3_Q47

MCM3_Q18
MCM3_Q17

MCM3_Q22
MCM3_Q21

MCM3_Q27
MCM3_Q26
MCM3_Q25

MCM3_Q30
MCM3_Q29

MCM3_Q50

MCM3_Q54

MCM3_Q59
MCM3_Q58

MCM3_Q62

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

+12V

-12V

A

A

A

AA

A A

AA A A

AA

AA

AA
A A

C10175 100pF

R102040

C961
0.001 uF

C10187 100pF

R482

3.0K

C988
0.001 uF

R10205
0

C10171 100pF

C10140 100pF

C10134 100pF

C10157 100pF

C61
1 uF

R460

1K

C926
0.001 uF

+

-

U184B

TLE2062D6

5
7

4
8

R382
100K

1 32 4
678 5

JP123
HEADER_3X1

1 2 3

C10142 100pF

C864
0.001 uF

C986
0.001 uF

C960
0.001 uF

+

-

U200A

LT1638

2

3
1

4
8

C10158 100pF

C10144 100pF

C10194 100pF

C10161 100pF

R298
100K

1 32 4
678 5

C927
0.001 uF

C10160 100pF

C10172 100pF

C10178 100pF

C10133 100pF

J116

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

C866
0.001 uF

R380
100K

1 32 4
678 5

R375
100K

1 32 4
678 5

C987
0.001 uF

C10170 100pF

C10156 100pF

R300
100K

1 32 4
678 5

C10176 100pF

R302
100K

1 32 4
678 5

R459

620

R484

10K

R304
100K

1 32 4
678 5

C62
1 uF

C10167 100pF

R440

12.1K, 0.1%

C10191 100pF

R301
100K

1 32 4
678 5

C10146 100pF

C816
0.001 uF

R299
100K

1 32 4
678 5

C10163 100pF

C10150 100pF

C10188 100pF

C10183 100pF

C10180 100pF

C10601

0.1 uF

C10173 100pF

C10162 100pF

C10174 100pF

C10165 100pF

C931
0.001 uF

C10189 100pF

R483

30K

C10159 100pF

C10138 100pF

C10154 100pF

C10143 100pF

C869
0.001 uF

R270 10K

C10169 100pF

R379
100K

1 32 4
678 5

C10152 100pF

C989
0.001 uF

C817
0.001 uF

C933
0.001 uF

C10136 100pF

C863
0.001 uF

C10164 100pF

C10177 100pF

R846

0

C10139 100pF

C10145 100pF

+

-
Rg Rg

REF

U201

LT1167

6
5

1 8

4
7

3

2

R305
100K

1 32 4
678 5

R377
100K

1 32 4
678 5

C10179 100pF

C929
0.001 uF

C10181 100pF

C10153 100pF

R458

2.7K, 0.1%

C10185 100pF

C10168 100pF

C862
0.001 uF

C10186 100pF

C10190 100pF

R381
100K

1 32 4
678 5

R296
51.0K, 0.1%

C10193 100pF

C932
0.001 uF

C10182 100pF

R441

51.0K, 0.1%

C10148 100pF

C868
0.001 uF

C10135 100pF

C10155 100pF

C10151 100pF

+

- Rg Rg

REF

U198

LT1167

2

3
6

4
7 1 8

5

+

-
RgRg

REF

U199

LT1167
2

3
6

4
718

5

C10131 100pF

R297

51.0K, 0.1%

C10141 100pF

C1008
0.001 uF

C10147 100pF

C930
0.001 uF

C10137 100pF

R303
100K

1 32 4
678 5

C928
0.001 uF

C222

0.1 uF

+

-

U200B

LT1638

6

5
7

4
8

C235

0.1 uF

R378
100K

1 32 4
678 5

R262

10K

R376
100K

1 32 4
678 5

C867
0.001 uF

C10184 100pF

C1009
0.001 uF

C10149 100pF

C10192 100pF

C865
0.001 uF

+

-
U184A

TLE2062D

2

3
1

4
8

R10058

10K

C10132 100pF

C10166 100pF

HEATER3_DRV

TEMP_SENSE3

VLPC_CURRENT3

C3_BIAS_DRIVE

MCM3_Q[63..0]

BAYONET_IN

BAYONET_OUT

BIAS_READBACK3

CRYO_5V_REF

C4_VLPC_BIAS

C3_VLPC_BIAS



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. Anderson
Checked:
Approved:

Connector #4

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
AD620 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

Gain = (49.4K/R)+1 = 50.4K (1K)
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Q input, Flex Cable #4, MCM #4

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C4_F[64..1]

MCM4_Q54

C4_F30

C4_F60

C4_F53

C4_F35 MCM4_Q34

C4_F18

MCM4_Q2

MCM4_Q15

MCM4_Q11

MCM4_Q57

C4_F51

MCM4_Q50

C4_F3

C4_F29

C4_F58

MCM4_Q29

MCM4_Q59

MCM4_Q16

MCM4_Q37

C4_F46

C4_F49

MCM4_Q56

C4_F61

C4_F19

MCM4_Q7

MCM4_Q53
C4_F21

MCM4_Q33

C4_F54

MCM4_Q6

MCM4_Q55

C4_F8

C4_F37

C4_F50

C4_F52

MCM4_Q47

C4_F16

C4_F64

C4_F12

C4_F4

C4_F59

C4_F13

C4_F21

C4_F33
C4_F32

C4_F22

C4_F60

C4_F35

C4_F39

C4_F52

MCM4_Q38

MCM4_Q13

C4_F48

C4_F7

C4_F17

C4_F57

C4_F34

MCM4_Q26

C4_F30

C4_F37

C4_F43

MCM4_Q35

MCM4_Q61

C4_F15

C4_F42

MCM4_Q24

MCM4_Q1

C4_F56

MCM4_Q22

C4_F8

MCM4_Q58

C4_F31

MCM4_Q19

C4_F3

MCM4_Q10

MCM4_Q31

MCM4_Q23

MCM4_Q46

C4_F11

C4_F51

MCM4_Q48

MCM4_Q14

MCM4_Q4

C4_F5

MCM4_Q45

C4_F34

C4_F29

C4_F44

MCM4_Q3

MCM4_Q49

C4_F44

C4_F53

C4_F63

C4_F18

C4_F26

C4_F2

C4_F32

C4_F62

C4_F57

C4_F1

MCM4_Q62

MCM4_Q5

MCM4_Q9

C4_F15

MCM4_Q30

C4_F14

C4_F24

C4_F45

MCM4_Q18

C4_F27

MCM4_Q40

MCM4_Q52

C4_F58

C4_F43

MCM4_Q17

C4_F41

C4_F9

C4_F23

C4_F64

C4_F4

C4_F61

MCM4_Q42

C4_F47

C4_F20 MCM4_Q51

MCM4_Q63

C4_F9

C4_F28

C4_F11

C4_F31

C4_F10

C4_F6

C4_F22

C4_F5

MCM4_Q20

MCM4_Q41

C4_F36

C4_F62
MCM4_Q28

C4_F28

C4_F49

MCM4_Q43

MCM4_Q39

MCM4_Q60

C4_F33

C4_F47

C4_F40

C4_F13

MCM4_Q25
C4_F27

C4_F38

C4_F42

C4_F59

C4_F14

C4_F10

C4_F26

MCM4_Q8

MCM4_Q27

MCM4_Q44

C4_F63

C4_F2

C4_F38

C4_F41

MCM4_Q0

C4_F25

MCM4_Q21

C4_F1

C4_F39

C4_F20

C4_F50

C4_F48

C4_F45

C4_F36

C4_F23

C4_F46

C4_F16

C4_F25

C4_F6

C4_F7

C4_F54

MCM4_Q12

MCM4_Q32

MCM4_Q[63..0]

C4_F12

C4_F40

C4_F24

C4_F19

C4_F55

C4_F55
C4_F56

MCM4_Q36

C4_F17

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

+12V

-12V

A

A

A

AA

A A

AA A A

AA

AA

AA
A A

C10257 100pF

C10235 100pF

C10241 100pF

R263

10K

C10251 100pF

C10223 100pF

R486

30K

C64
1 uF

C921
0.001 uF

C10229 100pF

+

-
RgRg

REF

U203

LT1167
2

3
6

4
718

5

C10217 100pF

R10059

10K

C10205 100pF

C1006
0.001 uF

C815
0.001 uF

C10225 100pF

C10224 100pF

+

-

U204B

LT1638

6

5
7

4
8

C236

0.1 uF

C10238 100pF

R387
100K

1 32 4
678 5

C10222 100pF

C10234 100pF

C855
0.001 uF

C10240 100pF

R386
100K

1 32 4
678 5

C10245 100pF

JP125
HEADER_3X1

1 2 3

C10196 100pF

+

- Rg Rg

REF

U202

LT1167

2

3
6

4
7 1 8

5

C10220 100pF

C10195 100pF

C958
0.001 uF

C10242 100pF

C10231 100pF

R312
100K

1 32 4
678 5

C984
0.001 uF

C10208 100pF

R314
100K

1 32 4
678 5

C924
0.001 uF

C10227 100pF

C10244 100pF

C10201 100pF

C63
1 uF

C10213 100pF

C10210 100pF

R391
100K

1 32 4
678 5

C10228 100pF

C1007
0.001 uF

C10214 100pF

+

-
U185A

TLE2062D

2

3
1

4
8

R310
100K

1 32 4
678 5

C10248 100pF

C10254 100pF

R462

620

R308
100K

1 32 4
678 5

C10211 100pF

C10216 100pF

R485

3.0K

C920
0.001 uF

R311
100K

1 32 4
678 5

C10256 100pF

C919
0.001 uF

C10200 100pF

C10206 100pF

C859
0.001 uF

J117

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

C918
0.001 uF

R388
100K

1 32 4
678 5

R487

10K

C10252 100pF

C10250 100pF

C860
0.001 uF

C857
0.001 uF

C982
0.001 uF

C10237 100pF

C10226 100pF

R309
100K

1 32 4
678 5

C10198 100pF

C959
0.001 uF

R390
100K

1 32 4
678 5

R307

51.0K, 0.1%

R463

1K

C10233 100pF

C814
0.001 uF

C10212 100pF

C10236 100pF

C10247 100pFR306
51.0K, 0.1%

C10602

0.1 uF

C10202 100pF

C10221 100pF

C10246 100pF

R443

51.0K, 0.1%

C856
0.001 uF

C10253 100pF

C10204 100pF

+

-
Rg Rg

REF

U205

LT1167

6
5

1 8

4
7

3

2

R313
100K

1 32 4
678 5

C10219 100pF

+

-

U204A

LT1638

2

3
1

4
8

C922
0.001 uF

C10207 100pF

R461

2.7K, 0.1%

C10249 100pF

C10218 100pF

R389
100K

1 32 4
678 5

+

-

U185B

TLE2062D6

5
7

4
8

C985
0.001 uF

C10197 100pF

C925
0.001 uF

C858
0.001 uF

R384
100K

1 32 4
678 5

C983
0.001 uF

C10258 100pF

R845

0

C923
0.001 uF

C10203 100pF

C10209 100pF

R315
100K

1 32 4
678 5

C10243 100pF

C10232 100pF

C10215 100pF

C10199 100pF

R442

12.1K, 0.1%

C861
0.001 uF

R271 10K

C10239 100pF

C854
0.001 uF

C224

0.1 uF

R385
100K

1 32 4
678 5

C10230 100pF

C10255 100pF

HEATER4_DRV

TEMP_SENSE4

VLPC_CURRENT4

C4_BIAS_DRIVE

MCM4_Q[63..0]

BAYONET_IN

BAYONET_OUT

BIAS_READBACK4

CRYO_5V_REF

C4_VLPC_BIAS



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. Anderson
Checked:
Approved:

Connector #5

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
AD620 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

Gain = (49.4K/R)+1 = 50.4K (1K)

 

C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Monday, April 26, 2004
35 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Q input, Flex Cable #5, MCM #5

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C5_F2

C5_F11

C5_F60

C5_F58

C5_F56

C5_F1

C5_F61

C5_F31

C5_F20

C5_F53

C5_F8

C5_F32

C5_F23

C5_F13

C5_F52

C5_F29

C5_F54

C5_F33

C5_F62

C5_F6

C5_F21

C5_F34

C5_F7

C5_F22

C5_F44

C5_F42
C5_F43

C5_F4

C5_F64

C5_F39

C5_F59

C5_F55

C5_F35

C5_F40

C5_F57

C5_F24

C5_F47

C5_F63

C5_F30

C5_F37

C5_F41

C5_F15

C5_F45

C5_F38

C5_F17
C5_F18

C5_F28

C5_F46

C5_F48

C5_F51

C5_F25
C5_F26

C5_F12

C5_F14

C5_F27

C5_F10

C5_F19

C5_F36

C5_F50

C5_F5

C5_F49

C5_F16

C5_F3

C5_F9

MCM5_Q[63..0]
C5_F[64..1]

MCM5_Q26

MCM5_Q40

MCM5_Q30

MCM5_Q14

MCM5_Q29

MCM5_Q3

MCM5_Q51

MCM5_Q28

MCM5_Q35

C5_F55

C5_F59

MCM5_Q60

MCM5_Q59

C5_F11

C5_F63

MCM5_Q24

MCM5_Q22

MCM5_Q36

MCM5_Q12

C5_F31

MCM5_Q48

MCM5_Q56

MCM5_Q2

MCM5_Q4

MCM5_Q16

MCM5_Q0

C5_F43

MCM5_Q8

C5_F39 MCM5_Q38

MCM5_Q32

MCM5_Q20

C5_F35

MCM5_Q15

MCM5_Q58C5_F27

MCM5_Q1

MCM5_Q19

MCM5_Q13

MCM5_Q52

C5_F15

MCM5_Q61

C5_F47

MCM5_Q53

MCM5_Q41

MCM5_Q49

MCM5_Q44

MCM5_Q10

MCM5_Q57

MCM5_Q6C5_F7

C5_F51

C5_F3

C5_F23

C5_F19

C5_F33
C5_F34

C5_F36

C5_F37
C5_F38

C5_F40

C5_F41
C5_F42

C5_F44

C5_F45
C5_F46

C5_F48

C5_F49
C5_F50

C5_F52

C5_F53
C5_F54

C5_F56

C5_F57
C5_F58

C5_F60

C5_F61
C5_F62

C5_F64

C5_F25
C5_F26

C5_F28

C5_F29
C5_F30

C5_F32

C5_F17
C5_F18

C5_F20

C5_F21
C5_F22

C5_F24

C5_F9
C5_F10

C5_F12

C5_F13
C5_F14

C5_F16

C5_F1
C5_F2

C5_F4

C5_F5
C5_F6

C5_F8

MCM5_Q5

MCM5_Q7

MCM5_Q9

MCM5_Q11

MCM5_Q33
MCM5_Q34

MCM5_Q37

MCM5_Q39

MCM5_Q43
MCM5_Q42

MCM5_Q45

MCM5_Q47
MCM5_Q46

MCM5_Q17
MCM5_Q18

MCM5_Q21

MCM5_Q23

MCM5_Q25

MCM5_Q27

MCM5_Q31 MCM5_Q63
MCM5_Q62

MCM5_Q55
MCM5_Q54

MCM5_Q50

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

+12V

-12V

A

A

A

AA

A A

AA A A

AA

AA

AA
A A

C10293 100pF

R323
100K

1 32 4
678 5

C10292 100pF

C10310 100pF

C10270 100pF

C10297 100pF

C10264 100pF

C10299 100pF

R464

2.7K, 0.1%

R398
100K

1 32 4
678 5

C10304 100pF

C812
0.001 uF

C10289 100pF

C10272 100pF

C10298 100pF

R316
51.0K, 0.1%

+

-
Rg Rg

REF

U209

LT1167

6
5

1 8

4
7

3

2

C10307 100pF

C10271 100pF

C10286 100pF

C913
0.001 uF

R844

0

R488

3.0K

C10259 100pF

C956
0.001 uF

R272 10K

C10313 100pF

R319
100K

1 32 4
678 5

C10322 100pF

R317

51.0K, 0.1%

C850
0.001 uF

C10260 100pF

C10277 100pF

R320
100K

1 32 4
678 5

C10321 100pF

C915
0.001 uF

C10294 100pF

C978
0.001 uF

R395
100K

1 32 4
678 5

R10060

10K

C10314 100pF

R445

51.0K, 0.1%

C10290 100pF

R465

620

+

-

U208A

LT1638

2

3
1

4
8

R397
100K

1 32 4
678 5

C10319 100pF C10320 100pF

C10315 100pF

C10300 100pF

C10280 100pF

C10305 100pF

+

-

U208B

LT1638

6

5
7

4
8

C10283 100pF

C10287 100pF

C851
0.001 uF

C912
0.001 uF

R489

30K

C10263 100pF

C10316 100pF

C916
0.001 uF

R322
100K

1 32 4
678 5

R264

10K

C10282 100pF

R400
100K

1 32 4
678 5

C10301 100pF

R490

10K

C846
0.001 uF

C981
0.001 uF

C10281 100pF

C10312 100pF

C10276 100pF

R399
100K

1 32 4
678 5

C10603

0.1 uF

C10308 100pF

C10279 100pF

C10296 100pF

C65
1 uF

C980
0.001 uF

R466

1K

C10309 100pF

C852
0.001 uF

C237

0.1 uF

R393
100K

1 32 4
678 5

C10285 100pF

+

-
U186A

TLE2062D

2

3
1

4
8

C10266 100pF

C10302 100pF

C10318 100pF

C1004
0.001 uF

C914
0.001 uF

C66
1 uF

C10265 100pF

R318
100K

1 32 4
678 5

C226

0.1 uF

C10306 100pF

R396
100K

1 32 4
678 5

C10269 100pF

C10261 100pF

R394
100K

1 32 4
678 5

C10274 100pF

C10303 100pF

C1005
0.001 uF

C911
0.001 uF

C847
0.001 uF

C10295 100pF

C848
0.001 uF

J118

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4 +

-
RgRg

REF

U207

LT1167
2

3
6

4
718

5

+

- Rg Rg

REF

U206

LT1167

2

3
6

4
7 1 8

5

C979
0.001 uF

C10273 100pF

C10267 100pF

C10275 100pF

R324
100K

1 32 4
678 5

C957
0.001 uF

R444

12.1K, 0.1%

C10262 100pF

R321
100K

1 32 4
678 5

C10288 100pF

C10284 100pF

C813
0.001 uF

C853
0.001 uF

C910
0.001 uF

C10317 100pF

+

-

U186B

TLE2062D
6

5
7

4
8

C10311 100pF

JP127
HEADER_3X1

1 2 3
C917
0.001 uF

C10291 100pF

R325
100K

1 32 4
678 5

C10268 100pF

C10278 100pF

C849
0.001 uF

HEATER5_DRV

TEMP_SENSE5

VLPC_CURRENT5

C5_BIAS_DRIVE

MCM5_Q[63..0]

BAYONET_IN

BAYONET_OUT

BIAS_READBACK5

CRYO_5V_REF

C5_VLPC_BIAS



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. Anderson
Checked:
Approved:

Connector #6

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
AD620 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

Gain = (49.4K/R)+1 = 50.4K (1K)
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Q input, Flex Cable #6, MCM #6

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C6_F2

C6_F11

C6_F60

C6_F58

C6_F56

C6_F1

C6_F61

C6_F31

C6_F20

C6_F53

C6_F8

C6_F32

C6_F23

C6_F13

C6_F52

C6_F29

C6_F54

C6_F33

C6_F62

C6_F6

C6_F21

C6_F34

C6_F7

C6_F22

C6_F44

C6_F42
C6_F43

C6_F4

C6_F64

C6_F39

C6_F59

C6_F55

C6_F35

C6_F40

C6_F57

C6_F24

C6_F47

C6_F63

C6_F30

C6_F37

C6_F41

C6_F15

C6_F45

C6_F38

C6_F17
C6_F18

C6_F28

C6_F46

C6_F48

C6_F51

C6_F25
C6_F26

C6_F12

C6_F14

C6_F27

C6_F10

C6_F19

C6_F36

C6_F50

C6_F5

C6_F49

C6_F16

C6_F3

C6_F9

MCM6_Q[63..0]
C6_F[64..1]

MCM6_Q17

MCM6_Q26

MCM6_Q40

MCM6_Q21

MCM6_Q14

MCM6_Q29

MCM6_Q3

MCM6_Q51

MCM6_Q28

C6_F55

C6_F59

MCM6_Q60

C6_F11

C6_F63

MCM6_Q24

MCM6_Q63

MCM6_Q36

MCM6_Q12

C6_F31

MCM6_Q45

MCM6_Q48

MCM6_Q23

MCM6_Q56

MCM6_Q2

MCM6_Q4

MCM6_Q16

MCM6_Q0

C6_F43

MCM6_Q8

MCM6_Q62

C6_F39 MCM6_Q38

MCM6_Q32

MCM6_Q11

MCM6_Q20

MCM6_Q46

C6_F35

MCM6_Q58C6_F27
MCM6_Q25

MCM6_Q19

MCM6_Q27

MCM6_Q52

C6_F15 C6_F47

MCM6_Q53

MCM6_Q41

MCM6_Q44

MCM6_Q10

MCM6_Q50

MCM6_Q33

MCM6_Q6C6_F7

C6_F51

C6_F3

C6_F23

C6_F19

C6_F33
C6_F34

C6_F36

C6_F37
C6_F38

C6_F40

C6_F41
C6_F42

C6_F44

C6_F45
C6_F46

C6_F48

C6_F49
C6_F50

C6_F52

C6_F53
C6_F54

C6_F56

C6_F57
C6_F58

C6_F60

C6_F61
C6_F62

C6_F64

C6_F25
C6_F26

C6_F28

C6_F29
C6_F30

C6_F32

C6_F17
C6_F18

C6_F20

C6_F21
C6_F22

C6_F24

C6_F9
C6_F10

C6_F12

C6_F13
C6_F14

C6_F16

C6_F1
C6_F2

C6_F4

C6_F5
C6_F6

C6_F8

MCM6_Q1

MCM6_Q5

MCM6_Q7

MCM6_Q9

MCM6_Q13

MCM6_Q15

MCM6_Q35
MCM6_Q34

MCM6_Q37

MCM6_Q39

MCM6_Q43
MCM6_Q42

MCM6_Q47

MCM6_Q18

MCM6_Q22

MCM6_Q31
MCM6_Q30

MCM6_Q61

MCM6_Q57

MCM6_Q59

MCM6_Q55
MCM6_Q54

MCM6_Q49

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

-12V

A

+12V

-12V

A

A

A

+12V

AA

A A

AA A A

AA

AA

AA
A A

C908
0.001 uF

C905
0.001 uF

R447

51.0K, 0.1%

+

-

U187B

TLE2062D6

5
7

4
8

C10363 100pF

C974
0.001 uF

C842
0.001 uF

C10367 100pF

R273 10K
C844
0.001 uF

C10355 100pF

C840
0.001 uF

C10339 100pF

R404
100K

1 32 4
678 5

C10338 100pF

R405
100K

1 32 4
678 5

C10333 100pF

C904
0.001 uF

C10341 100pF

R446

12.1K, 0.1%

C10371 100pF

C10328 100pF

R843

0

C228

0.1 uF

C10362 100pF

C10378 100pF

J119

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

R492

30K

R406
100K

1 32 4
678 5

C10364 100pF

C10357 100pF

C10373 100pF

C10382 100pF

C839
0.001 uF

C907
0.001 uF

R332
100K

1 32 4
678 5

C10370 100pF

C1002
0.001 uF

C977
0.001 uF

R327

51.0K, 0.1%

C10342 100pF

C10352 100pF

R493

10K

R265

10K

C10349 100pF

C10332 100pF

C10359 100pF

R403
100K

1 32 4
678 5

R326
51.0K, 0.1%

R102060

C10381 100pF

R409
100K

1 32 4
678 5

C10336 100pF

C10365 100pF

C67
1 uF

C10329 100pF

R491

3.0K

C10337 100pF

R335
100K

1 32 4
678 5

R331
100K

1 32 4
678 5

+

-

U212B

LT1638

6

5
7

4
8

R467

2.7K, 0.1%

C10323 100pF

C903
0.001 uF

R407
100K

1 32 4
678 5

R10061

10K

C10330 100pF

C955
0.001 uF

C10374 100pF

C909
0.001 uF

C10368 100pF

C10331 100pF

C975
0.001 uF

C954
0.001 uF

+

-

U212A

LT1638

2

3
1

4
8

C10334 100pF

R330
100K

1 32 4
678 5

C843
0.001 uF

+

-
RgRg

REF

U211

LT1167
2

3
6

4
718

5

C902
0.001 uF

C68
1 uF

R334
100K

1 32 4
678 5

R469

1K

C845
0.001 uF

C10343 100pF

C810
0.001 uF

C10369 100pF

C10346 100pF

C906
0.001 uF

C811
0.001 uF

C10345 100pF

C10353 100pF

R408
100K

1 32 4
678 5

C10361 100pF

R468

620

R333
100K

1 32 4
678 5

C10344 100pF

R328
100K

1 32 4
678 5

C10375 100pF C10376 100pF

C10604

0.1 uF

C10384 100pF

C10354 100pF

JP129
HEADER_3X1

1 2 3

+

-
U187A

TLE2062D

2

3
1

4
8

+

- Rg Rg

REF

U210

LT1167

2

3
6

4
7 1 8

5

C10377 100pF

C838
0.001 uF

R329
100K

1 32 4
678 5

C10356 100pF

C10327 100pF

C10366 100pF

C10383 100pF

C10335 100pF

C10358 100pF

C238

0.1 uF

C10360 100pF

C10340 100pF

C841
0.001 uF

C10380 100pF

C10325 100pF

C10385 100pF

C10372 100pF

C10348 100pFC10347 100pF

R402
100K

1 32 4
678 5

C1003
0.001 uF

C10386 100pF

C10351 100pF

C10350 100pF

C10324 100pF

R102070

C976
0.001 uF

+

-
Rg Rg

REF

U213

LT1167

6
5

1 8

4
7

3

2

C10379 100pF

C10326 100pF

HEATER6_DRV

TEMP_SENSE6

VLPC_CURRENT6

C6_BIAS_DRIVE

MCM6_Q[63..0]

BAYONET_IN

BAYONET_OUT

BIAS_READBACK6

CRYO_5V_REF

C6_VLPC_BIAS

C5_VLPC_BIAS



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T. Anderson
Checked:
Approved:

Connector #7

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
AD620 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

Gain = (49.4K/R)+1 = 50.4K (1K)
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Q input, Flex Cable #7, MCM #7

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C7_F48

C7_F37

C7_F55

C7_F49

C7_F28
C7_F29

C7_F12

C7_F14

C7_F64

C7_F47

C7_F25

C7_F33

C7_F11

C7_F50

C7_F17

C7_F13

C7_F21

C7_F7

C7_F20

C7_F32

C7_F57

C7_F3

C7_F19

C7_F45

C7_F58

C7_F35

C7_F61

C7_F16

C7_F42
C7_F41

C7_F39

C7_F26

C7_F8

C7_F27

C7_F4

C7_F63

C7_F59

C7_F52
C7_F51

C7_F5

C7_F44

C7_F54
C7_F53

C7_F62

C7_F6

C7_F30

C7_F36

C7_F23
C7_F24

C7_F9

C7_F22

C7_F38

C7_F46

C7_F34

C7_F2

C7_F15

C7_F56

C7_F31

C7_F40

C7_F18

C7_F43

C7_F1

C7_F60

C7_F10

MCM7_Q[63..0]
C7_F[64..1]

MCM7_Q40

MCM7_Q29

MCM7_Q3

MCM7_Q51

MCM7_Q28

C7_F55

C7_F59

MCM7_Q60

C7_F11

C7_F63

MCM7_Q24

MCM7_Q63

MCM7_Q22

MCM7_Q36

MCM7_Q12

C7_F31

MCM7_Q48

MCM7_Q56

MCM7_Q4

MCM7_Q16

MCM7_Q0

C7_F43

MCM7_Q8

C7_F39 MCM7_Q38

MCM7_Q32

MCM7_Q11

MCM7_Q20

MCM7_Q46

C7_F35

MCM7_Q58C7_F27
MCM7_Q25

MCM7_Q1

MCM7_Q37

MCM7_Q52

C7_F15

MCM7_Q61

C7_F47

MCM7_Q53

MCM7_Q44

C7_F7

C7_F51

C7_F3

C7_F23

C7_F19

C7_F33
C7_F34

C7_F36

C7_F37
C7_F38

C7_F40

C7_F41
C7_F42

C7_F44

C7_F45
C7_F46

C7_F48

C7_F49
C7_F50

C7_F52

C7_F53
C7_F54

C7_F56

C7_F57
C7_F58

C7_F60

C7_F61
C7_F62

C7_F64

C7_F25
C7_F26

C7_F28

C7_F29
C7_F30

C7_F32

C7_F17
C7_F18

C7_F20

C7_F21
C7_F22

C7_F24

C7_F9
C7_F10

C7_F12

C7_F13
C7_F14

C7_F16

C7_F1
C7_F2

C7_F4

C7_F5
C7_F6

C7_F8

MCM7_Q2

MCM7_Q5

MCM7_Q7
MCM7_Q6

MCM7_Q9
MCM7_Q10

MCM7_Q13

MCM7_Q15
MCM7_Q14

MCM7_Q45

MCM7_Q47

MCM7_Q41

MCM7_Q43
MCM7_Q42

MCM7_Q39

MCM7_Q33

MCM7_Q35
MCM7_Q34

MCM7_Q17

MCM7_Q19
MCM7_Q18

MCM7_Q21

MCM7_Q23

MCM7_Q27
MCM7_Q26

MCM7_Q31
MCM7_Q30 MCM7_Q62

MCM7_Q57

MCM7_Q59

MCM7_Q55
MCM7_Q54

MCM7_Q49
MCM7_Q50

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

+12V

-12V

A

A

A

A
A

A A

AA A A

AA

AA

AA
A A

C832
0.001 uF

R471

620

C953
0.001 uF

C70
1 uF

C972
0.001 uF

C10393 100pF

C808
0.001 uF

+

-

U216B

LT1638

6

5
7

4
8

C10424 100pF

R414
100K

1 32 4
678 5

C10389 100pF

C10428 100pF

C10411 100pF

R495

30K

C894
0.001 uF

C10396 100pF

C10400 100pF

C10445 100pF

JP131
HEADER_3X1

1 2 3

+

-
RgRg

REF

U215

LT1167
2

3
6

4
718

5

C10430 100pF

+

-

U216A

LT1638

2

3
1

4
8

102080

R343
100K

1 32 4
678 5

C10406 100pF

C10434 100pF

R102090

R415
100K

1 32 4
678 5

C10423 100pF

R339
100K

1 32 4
678 5

C10419 100pF

C10399 100pF

C10440 100pF

R472

1K

C10439 100pF

C971
0.001 uF

C831
0.001 uF

C10414 100pF

C10427 100pF

R340
100K

1 32 4
678 5

C10415 100pF

C10448 100pF

R413
100K

1 32 4
678 5

R345
100K

1 32 4
678 5

C10437 100pF

R496

10K

C837
0.001 uF

R494

3.0K

R448

12.1K, 0.1%

R338
100K

1 32 4
678 5

C10441 100pF

C10447 100pF

C10426 100pF

C10431 100pF

C10450 100pF

C10407 100pF

C901
0.001 uF

C834
0.001 uF

C10421 100pF

C10392 100pF

C10443 100pF

C10410 100pF

R102100

C10420 100pF

C10391 100pF

C10449 100pF

C10408 100pF

C10429 100pF

R344
100K

1 32 4
678 5

R470

2.7K, 0.1%

C10387 100pF

C952
0.001 uF

R341
100K

1 32 4
678 5

C10446 100pF

C830
0.001 uF

C10388 100pF

C10435 100pF

R336
51.0K, 0.1%

C10605

0.1 uF

C900
0.001 uF

R266

10K

C10412 100pF

C10397 100pF

C835
0.001 uF

C899
0.001 uF

C10413 100pF

C10444 100pF

C10418 100pF

C897
0.001 uF

R342
100K

1 32 4
678 5

C833
0.001 uF

+

- Rg Rg

REF

U214

LT1167

2

3
6

4
7 1 8

5

R337

51.0K, 0.1%

C10425 100pF

C10401 100pF

C10398 100pF

C10416 100pF

C973
0.001 uF

C10422 100pF

C10433 100pF

C10402 100pF

C230

0.1 uF

C239

0.1 uF

C10417 100pF

C10405 100pF

C69
1 uF

R412
100K

1 32 4
678 5

+

-
Rg Rg

REF

U217

LT1167

6
5

1 8

4
7

3

2

C970
0.001 uF

C10438 100pF

C836
0.001 uF

C10395 100pF

C10394 100pF

R842

0

+

-
U188A

TLE2062D

2

3
1

4
8

C10409 100pF

R274 10K

C1000
0.001 uF

C10442 100pF

C898
0.001 uF

R102110

C896
0.001 uF

R417
100K

1 32 4
678 5

C895
0.001 uF

R10062

10K

C10404 100pF

C10390 100pF

C809
0.001 uF

J120

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
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Connector #8

Decoupling for diff amp

X2 gain at DC
10K * 1uF = 10uS time constant

Heater 1 is driven by a DAC channel, local to board.

Decoupling for op279 amp

Decoupling for diff amp

Decoupling for diff amp

Decoupling for op495 amp

Current sensor

X4 gain

VLPC bias voltage generation for this flex cable.
AD620 measures current drawn by VLPC.

20 nA per volt

10 uA constant current source

Internal temperature measurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver + current draw sensor

Gain = (49.4K/R)+1 = 50.4K (1K)
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LVDS_CLK

LINK1_SYNC

LVDS6_DAT[19..0]
LINK2_SYNC LVDS8_DAT[19..0]

LINK4_SYNC

LVDS7_DAT[19..0]
LINK3_SYNC



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

LHB

LHB

LHB

LHB

U23 is always installed regardless of board handedness.
Install the jumper on left-handed boards, but break
the COSMIC_GAP line on right-handed ones.  This
allows the lower half of the chip to always be on to buffer
the event delay read clock.

Install this second jumper if the board is left-handed only.

Sequencer DIR pin; no longer used in AFE II.

Sequencer VCAL pin; no longer used in AFE II.
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SVX Sequencer Connector - Left Handed Insertion
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Sheet
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LCROSSING

LCLK

LSEQ_DAT1
LSEQ_DAT0

LPRIORITY_OUT
LSEQ_DVALID

LSEQ_PRI_IN
LSEQ_MODE0
LSEQ_MODE1
LSEQ_CHANGE_MODE

LSEQ_SYNC_GAP
LSEQ_1ST_XING

LSEQ_PRI_OUT

LCROSSING*

LCLK*

LXSEQ_DAT6

LXSEQ_DAT0

LSEQ_SYNC_GAP

LSEQ_1ST_XING

LSEQ_PRI_IN

LSEQ_CHANGE_MODE

LSEQ_MODE1

LSEQ_MODE0

LXSEQ_DAT5

LXSEQ_DAT4

LXSEQ_DAT3

LXSEQ_DAT2

LXSEQ_DAT1

LXHDI_EN

LSEQ_DVALID

LSEQ_PRI_OUT

SVX_DAT4

SVX_DAT1

SVX_DAT6
SVX_DAT5

SVX_DAT7

SVX_DAT3
SVX_DAT2

SVX_DAT0

LXL1_ACCEPT

LXBEAM_396

LXCFT_RESET

LXCOSMIC_GAP

LXSEQ_DAT7

LSEQ_DAT2
LSEQ_DAT3

LSEQ_DAT6
LSEQ_DAT7

LSEQ_DAT5
LSEQ_DAT4

D

D

D

D

D

D

D

D

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

+5V

D

+5V

D

D

D

D

D

C532
0.01 uF

1
2

PL2-126
E19

HM 'A'

R886 180

R882 180

R859 180

R879 180

R59 0

R887 180

PL2-123
E16

HM 'A'

R871 180

PL2-44
A25

HM 'A'

R56 0

U23

SN74ABT540DW

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VC
C

GN
D

PL2-59
B18

HM 'A'

R33
51

R54 0

PL2-82
C19

HM 'A'

PL2-61
B20

HM 'A'

R888 180

R858 180

PL2-102
D17

HM 'A'

R57 0

PL2-109
D24

HM 'A'

PL2-63
B22

HM 'A'
R60 0

PL2-79
C16

HM 'A'

PL2-128
E21

HM 'A'

U11

SN74ABT541BDW

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VC
C

GN
D

PL2-36
A17

HM 'A'

JP9242

HEADER_2X1

1
2

R19
51

PL2-84
C21

HM 'A'

PL2-103
D18

HM 'A'

R881 180

R10
51

C506
0.01 uF

1
2

PL2-88
C25

HM 'A'

R58 0

R55 0

PL2-86
C23

HM 'A'

C310
0.01 uF

1
2

JP9243

HEADER_2X1

1
2

R35
51

R880 180

PL2-57
B16

HM 'A'

R45

1K

PL2-65
B24

HM 'A'

R885 180

R25
51

PL2-130
E23

HM 'A'

R10067

1K

PL2-124
E17

HM 'A'

U10

DS90C402

1
5

2

6

3
4

8
7

VC
C

GN
D

RO1

RO2

RI1+
RI1-

RI2-
RI2+

R17
51

R877 180

R884 180

PL2-80
C17

HM 'A'

C327
0.01 uF

1
2

R883 180

C314
0.01 uF

1
2

R875 180

PL2-107
D22

HM 'A'

PL2-40
A21

HM 'A'

R872 180

PL2-42
A23

HM 'A'

R869 180

U95

SN74ABT543ADW

3
4
5
6
7
8
9
10

13
14
11
2
1
23

22
21
20
19
18
17
16
15

24
12

A0
A1
A2
A3
A4
A5
A6
A7

OEAB
LEAB
CEAB
OEBA
LEBA
CEBA

B0
B1
B2
B3
B4
B5
B6
B7

VC
C

GN
D

PL2-132
E25

HM 'A'

C297
0.01 uF

1
2

PL2-105
D20

HM 'A'

R61 0

R874 180

PL2-38
A19

HM 'A'

FIRST_CROSSING
CHANGE_MODE

LDVALID

SVX_DAT[7..0]

LPRIORITY_OUT

LSVX_CLK

LXCLK

LCFT_RESET*

LCOSMIC_GAP

MODE1

LL1_ACCEPT*

MODE0

LBEAM_396

PRIORITY_IN

LHDI_EN*

SYNC_GAP

LENBL_SEQ_DATA

LSEQ_DATA_LATCH



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

RHB

DIR not used in AFE II

VCAL not used in AFE II
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SVX Sequencer Connector - Right-Handed Insertion

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

RCLK

RSEQ_DAT1

RSEQ_DAT6
RSEQ_DAT5
RSEQ_DAT4

RSEQ_DAT2

RSEQ_DAT0

SVX_DAT0

SVX_DAT2

RPRIORITY_OUT
RSEQ_DVALID

RSEQ_MODE0

RSEQ_CHANGE_MODE

RSEQ_PRI_OUT

RCROSSING

RCROSSING*

RCLK*

RSEQ_MODE0

RXSEQ_DAT7

RXSEQ_DAT6

RXSEQ_DAT0

RXSEQ_DAT2

RXSEQ_DAT1

RXSEQ_DAT5

RXSEQ_DAT4

RXSEQ_DAT3

RSEQ_DVALID

RSEQ_PRI_OUT

SVX_DAT7
SVX_DAT6

SVX_DAT4
SVX_DAT5

SVX_DAT3

SVX_DAT1

RXL1_ACCEPT

RXBEAM_396

RXCFT_RESET

RXCOSMIC_GAP

RSEQ_1ST_XING

RSEQ_MODE1

RSEQ_1ST_XING

RSEQ_MODE1

RSEQ_CHANGE_MODE

RSEQ_SYNC_GAP

RSEQ_PRI_IN

RSEQ_PRI_IN

RHDI_EN

RSEQ_SYNC_GAP

RSEQ_DAT3

RSEQ_DAT7

D

D

D

D

D

D

+5V

+5V

+5V

+5V

+5V

+5V

D

D

+5V

+5V

D

+5V

+5V

+5V

D

D

PR2-90
D02

HM 'A'

R75
51

PR2-46
B02

HM 'A'

PR2-25 A03
HM 'A'

R97 0

R907 180

R889 180

R91 0

PR2-71 C05
HM 'A'

PR2-117
E07

HM 'A'

PR2-115
E05

HM 'A'

R898 180

PR2-97
D09

HM 'A'

R905 180

C339
0.01 uF

1
2

R894 180

PR2-52
B08

HM 'A'

PR2-96
D08

HM 'A'

R135

1K

PR2-67
C01

HM 'A'

R911 180

R906 180

PR2-54
B10

HM 'A'

PR2-119
E09

HM 'A'

R96 0

R890 180

R897 180

R89
51

R912 180

R902 180

PR2-120
E10

HM 'A'

C326
0.01 uF

1
2

R893 180
R891 180

R910 180

PR2-69 C03
HM 'A'

PR2-94
D06

HM 'A'

R899 180

C531
0.01 uF

1
2

R79
51

PR2-23
A01

HM 'A'

R95 0

U28

SN74ABT540DW

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VC
C

GN
D

R80
51

PR2-27
A05

HM 'A'

R94 0

R88
51

PR2-92
D04

HM 'A'

C380
0.01 uF

1
2

R909 180

PR2-73
C07

HM 'A'

PR2-29
A07

HM 'A'

PR2-76
C10

HM 'A'

U122

SN74ABT543ADW

3
4
5
6
7
8
9
10

13
14
11
2
1
23

22
21
20
19
18
17
16
15

24
12

A0
A1
A2
A3
A4
A5
A6
A7

OEAB
LEAB
CEAB
OEBA
LEBA
CEBA

B0
B1
B2
B3
B4
B5
B6
B7

VC
C

GN
D

PR2-75
C09

HM 'A'

R908 180

PR2-48
B04

HM 'A'

R90
51

R93 0

R98 0

R901 180

U43

DS90C402

1
5

2

6

3
4

8
7

VC
C

GN
D

RO1

RO2

RI1+
RI1-

RI2-
RI2+

PR2-113
E03

HM 'A'

PR2-50
B06

HM 'A'

PR2-111
E01

HM 'A'

R92 0

U22

SN74ABT541BDW

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VC
C

GN
D

PR2-31
A09

HM 'A'

SYNC_GAP
FIRST_CROSSING
CHANGE_MODE
MODE1
MODE0
PRIORITY_IN

RDVALID

RXCLK

RSVX_CLK

RPRIORITY_OUT

RHDI_EN*
RCFT_RESET*

RCOSMIC_GAP
RL1_ACCEPT*
RBEAM_396

RSEQ_DATA_LATCH

RENBL_SEQ_DATA

SVX_DAT[7..0]



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

"Initialize""Digitize""Acquire""Read"

Drawn:  Jamieson T. Olsen
Checked:
Approved:

IN_BUS receives the 8-bit data from the Trigger Delay
FIFOs.  Which of the Trigger Delay FIFOs drives this bus
is controlled by the VSVX.

Bidir FIFO:
Input from VSVX, output to micro.

Original signal VSVX_PARST (VSVX PreAmpReSeT) renamed
to VSVX_SYNC, more indicative of its real function of
synchronizing the VSVX event delay state machine to the
Clockgen.  Also fixed input/output port problems from
original design.

This is the OUTPUT ENABLE for each event delay FIFO.
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Virtual SVX
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PICDAT0
PICDAT1
PICDAT2
PICDAT3
PICDAT4
PICDAT5
PICDAT6
PICDAT7

EVNT_DLY_FIFO_OE2

EVNT_DLY_FIFO_OE5

EVNT_DLY_FIFO_OE0

EVNT_DLY_FIFO_OE3

EVNT_DLY_FIFO_OE6

EVNT_DLY_FIFO_OE1

EVNT_DLY_FIFO_OE4

EVNT_DLY_FIFO_OE7

SVX_DAT2

SVX_DAT4

SVX_DAT6

SVX_DAT3

SVX_DAT0

SVX_DAT5

SVX_DAT7

SVX_DAT1

GREEN_WIRE0
GREEN_WIRE1
GREEN_WIRE2
GREEN_WIRE3
GREEN_WIRE4
GREEN_WIRE5
GREEN_WIRE6
GREEN_WIRE7

EVNT_DLY_FIFO_RE0
EVNT_DLY_FIFO_RE1

EVNT_DLY_FIFO_RE3
EVNT_DLY_FIFO_RE2

EVNT_DLY_FIFO_RE5
EVNT_DLY_FIFO_RE4

EVNT_DLY_FIFO_RE6
EVNT_DLY_FIFO_RE7
EVNT_DLY_FIFO_RCLK0
EVNT_DLY_FIFO_RCLK1
EVNT_DLY_FIFO_RCLK2
EVNT_DLY_FIFO_RCLK3
EVNT_DLY_FIFO_RCLK4

EVNT_DLY_FIFO_RCLK7

EVNT_DLY_FIFO_RCLK5
EVNT_DLY_FIFO_RCLK6

+5V

D

D D D DDD

+5V +5V +5V +5V

D

D

+5V

D

+5V

D

+5V

D

D

C405
0.1 uF

1
2

C99

0.01 uF

C406
0.1 uF

1
2

C411
0.1 uF

1
2

C401
10uF

1
2

C379
0.1 uF

1
2

R113

220

1
2

RC14

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

C407
0.1 uF

1
2

U9117

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99

100
101
102
103
104
105

116
117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
151
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155
67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1

TD
O/
IN
2

TD
I/
IN
0

BS
CA
N

TM
S/
IN
1

TC
K/
IN
3

RE
SE
T

R114

220

1
2

D3

RED_LED

1
2

C409
0.1 uF

1
2

U804

LP8345

Vout

GND

Vin
1

2

3

R111

220

1
2

U991

3D7110

GND
7

IN1

TAP1
13

TAP10
8

TAP2
3

TAP3
12

TAP4
4

TAP5
11

TAP6
5

TAP7
10

TAP8
6

TAP9
9

VCC
14

C404
0.1 uF

1
2

R110

220

1
2

D2

RED_LED

1
2

D7

RED_LED

1
2

D4

RED_LED

1
2

TDO

CLK_61

CHANGE_MODE
MODE0
MODE1

POWER_ON_RESET*

SEQ_TNBR

GREEN_WIRE[7..0]

LED_CLK

TCK

READOUT_ENABLE

PICDAT[7..0]

EVNT_DLY_FIFO_OE[7..0]

L1_ACCEPT
FIRST_CROSSING

SYNC_GAP

TDI

TMS
BSCAN

COSMIC_GAP
BEAM_396

SVX_DAT[7..0]

WRITE_VSVX_REG1
WRITE_VSVX_REG2
WRITE_VSVX_REG3

XING7

VSVX_SYNC

EVNT_DLY_FIFO_RE[7..0]

EVNT_DLY_FIFO_RCLK[7..0]

CLK_53

LENBL_SEQ_DATA
RENBL_SEQ_DATA

SVX_CLK

RSEQ_DATA_LATCH

LSEQ_DATA_LATCH

LDVALID
RDVALID

READOUT_COMPLETE

FPGA_LOC_IPLD_R
FPGA_LOC_IPLD_L

SEQ_BNBR
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